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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains infor- 

mation that can be applied in manag- 
ing farms and ranches; in selecting sites 
for roads, ponds, buildings, or other struc- 
tures; and in appraising the suitability of 
tracts of land for agriculture, industry, or 
recreation. 


Locating Soils 

All of the soils of Hughes County are 
shown on the detailed map at the back of 
this survey. This map consists of many 
sheets that are made from aerial photo- 
graphs. Each sheet is numbered to corre- 
spond with numbers shown on the Index 
to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol. AlJl areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room; otherwise, it is outside and a pointer 
shows where the symbol] belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be 
used to find information in the survey. 
This guide lists all of the soils of the 
county in alphabetic order by map symbol 
and gives the capability classification, the 
range site classification, and the wind- 
break and post-lot classification of each 
soil. It also shows the page where each 
range site and each windbreak and post-lot 
group is described. 

Interpretations not included in the text 
can be developed by grouping the soils 
according to their suitability or limita- 
tions for a particular use. Translucent 
material can be used as an overlay over the 
soil map and colored to show soils that 


have the same limitation or suitability. 
For example, soils that have a slight limi- 
tation for a given use can be colored green, 
those with a moderate limitation can be 
colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and ranchers and those who 
work with them can learn about use and 
management of the soils from the soil 
descriptions and from the discussions of 
the range sites. 

Foresters and others can refer to the 
section “Use of the Soils for Woodland, 
Windbreaks, and Post Lots,” where the 
soils are grouped according to their suit- 
ability for trees. 

Game managers, sportsmen, and others 
can find information about soils and wild- 
life in the section “Use of the Soils for 


‘Wildlife and Fish.” 


Feanchers and others interested in range 
can find, under “Use of the Soils for 
Range,” groupings of the soils according 
to their suitability for range and a de- 
scription of the vegetation on each range 
site. 

Engineers and builders can find, under 
“Use of the Soils in Engineering,” tables 
that give test data, estimates of soil prop- 
erties, and information about soil features 
that affect engineering practices and 
structures. 

Scientists and others can read about how 
the soils were formed and how they are 
classified in the section “Formation and 
Classification of the Soils.” 

Newcomers in Hughes County may be 
especially interested in the section “Gen- 
eral Soil Map,” where broad patterns of 
soils are described. They may also be in- 
terested in the section “General Nature of 
the County.” 


Cover picture 


Bermudagrass pasture on Verdigris soils in foreground. 
Bates and Collinsville soils in background. 
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UGHES COUNTY is in the southeastern part of 
Oklahoma (fig. 1). The total area is 518,400 acres, or 
810 square miles. Holdenville is the county seat. 


* 
Sate Agctenitoral Bxperiment Station 


Figure 1.—-Location of Hughes County in Oklahoma. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soils are in Hughes County, where they are located, and 
how they can be used. They went into the county knowing 
they likely would find many soils they had already seen, 
and perhaps some they had not. As they traveled over the 
county, they observed steepness, length, and shape of 
slopes; size and speed of streams; kinds of native plants 
or crops; kinds of rock; and many facts about the soils. 
They dug many holes to expose soil profiles. A profile is 
the sequence of natural layers, or horizons, in a soil; it 
extends from the surface down to the rock material that 
has not been changed much by leaching or by roots of 
plants. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures. To use this survey efficiently, it is necessary to 
know the kinds. of groupings most used in a local soil 
classification. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, the 
major horizons of all the soils of one series are similar in 
thickness, arrangement, and other important character- 
istics. Each soil series is named for a town or other 
geographic feature near the place where a soil of that 


series was first observed and mapped. Konawa and Bates, 
for example, are the names of two soil series. All the soils 
in the United States having the same series name are 
essentially alike in those characteristics that affect their 
behavior in the natural, undisturbed landscape. Soils of 
one series can differ somewhat in texture of the surface 
soil and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. 

Many soil series contain soils that differ in the texture of 
their surface layer. According to such differences in tex- 
ture, separations called soil types are made. Within a 
series, all the soils having a surface layer of the same tex- 
ture belong to one soil type. Konawa fine sandy loam and 
Konawa loamy fine sand are two soil types in the Konawa 
series. The difference in the texture of their surface layers 
is apparent from their names. 

Some types vary so much in slope, degree of erosion, 
number and size of stones, or some other feature affecting 
their use, that practical suggestions about their manage- 
ment could not be made if they were shown on the soil 
map as one unit. Such soil types are divided into phases, 
The name of a soil phase indicates a feature that affects 
management. For example, Konawa fine sandy loam, 1 to 
8 percent slopes, is one of three phases of Konawa fine 
sandy loam, a soil type that has a slope range of 1 to 5 
percent. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These pho- 
tographs show woodlands, buildings, field borders, trees, 
and other details that help in drawing boundaries accu- 
rately. The soil map at the back of this survey was pre- 
pared from the aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil type or a phase of a soil type. It is not 
exactly equivalent, because it is not practical to show on 
such a map all the small, scattered bits of soil of some 
other kind that have been seen within an area that is domi- 
nantly of a recognized type or phase. 

In preparing some detailed maps, the soil scientists have 
a problem of delineating areas where different kinds of 
soils are so intricately mixed or occur in individual areas 
of such small size that it is not practical to show them sepa- 
rately on the map. They show such a mixture of soils as 
one mapping unit and call it a soil complex. Ordinarily, 
a soil complex is named for the major kirds of soils in it, 


1 


2 SOIL 


for example, Talihina-Collinsville complex, 5 to 20 percent 
slopes. Most surveys include areas where the soil material 
is so rocky, so shallow, or so frequently worked by wind 
and water that it cannot be classified by soil series. These 
areas are shown on the map like other mapping units, but 
they are given descriptive names, such as Alluvial land, 
and are called land types. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for en- 
gineering tests. Laboratory data from the same kinds of 
soils in other places are assembled. Data on yields of crops 
under defined practices are assembled from farm records 
and from field or plot experiments on the same kinds of 
soils. Yields under defined management are estimated for 
all the soils. 

But only part of a soil survey is done when the soils have 
been named, described, and delineated on the map, and the 
laboratory data and yield data have been assembled. The 
mass of detailed information then needs to be organized in 
such a way that it is readily useful to different groups of 
readers, among them farmers, managers of rangeland, en- 

ineers, and homeowners. Grouping soils that are similar 
in suitability for each specified use is the method of or- 
ganization commonly used in the soil survey. On the 
basis of yield and practice tables and other data, the 
soil scientists set up trial groups. They test these groups 
by further study and by consultation with farmers, agron- 
omists, engineers, and others, then adjust them according 
to the results of their studies and consultation. Thus, the 
groups that are finally evolved reflect up-to-date know]- 
edge of the soils and their behavior under present methods 
of use and management. 


Dennis 


Breaks -alluvial land 
Talihina ond Collinsville 


Bates and Collinsville 


Bates 


Bates and Collinsville 


Talihina and Collinsville 


Dennis 


Okemah and Slickspots 


Old alluvium’ 


SURVEY 


General Soil Map 


The general soil map at the back of this soil survey 
shows, in color, the soil associations in Hughes County. A 
soil association is a landscape that has a distinctive propor- 
tional pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named for 
the major soils. The soils in one association may occur in 
another, but in a different pattern, 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of farming or other land use. Such a map is not 
suitable for planning the management of a farm or field, 
because the soils in any one association ordinarily differ 
in slope, depth, stoniness, drainage, and other character- 
istics that affect management. 

Described in the following pages are the five soil associa- 
tions in Hughes County. More detailed information about 
the individual soils in each association can be obtained by 
studying the detailed soil map and by reading the section 
“Descriptions of the Soils.” 


1. Dennis-Bates-Talihina association 


Deep to shallow, very gently sloping to moderately steep, 
loamy soils on prairie uplands 


This association occurs throughout the county but is 
most extensive in the northwestern and northeastern parts. 
Dennis soils make up about 30 percent of the acreage, Bates 
soils 23 percent, and Talihina soils 9 percent. The remain- 
ing 88 percent consists of Breaks-Alluvial land complex, 
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Figure 2.—Typical pattern of soils in associations 1 and 2. 
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Figure 3.—Typical pattern of soils in association 3. 


Collinsville soils, Okemah-Slickspots complex, Parsons 
soils, Taloka soils, Oil-waste land, and other soils. The 
association occupies about 33 percent of the county. Figure 
2 shows a typical pattern of the soils. 

Dennis soils are deep and very gently sloping to gently 
sloping. They have a surface layer of medium acid, brown- 
ish loam, 10 to 15 inches thick, and a subsoil of brownish 
light clay to heavy clay loam. Bates soils are moderately 
deep and very gently sloping to gently sloping. The surface 
layer is medium acid, brownish fine sandy loam in the up- 
per 12 inches and brown light loam in the lower 6 inches. 
The subsoil is brown to yellowish-brown heavy loam to 
light sandy clay loam or light clay loam. Talihina soils are 
shallow, stony, and sloping to moderately steep. They have 
a surface layer of medium acid, brownish clay loam. The 
underlying material is clay. 

Dennis and Bates soils are used for crops, for native 
meadow, and for native pasture. The commonly grown 
crops are corn, cotton, peanuts, grain sorghum, oats, al- 
falfa, and bermudagrass. Talihina soils are used for range, 
meadow, and pasture. 


2. Verdigris-Osage association 


Deep, level and nearly level, loamy and clayey soils on 
prairte bottom lands 


This association is largely along Wewoka and Little 
Wewoka Creeks and the Little River. Verdigris soils make 


up about 85 percent of the acreage, and Osage soils 8 per- 
cent. The remaining 7 percent consists of Ochlockonee and 
other soils and of Alhivial land. This association occupies 
about 6 percent of the county. Figure 2 shows a typical 
pattern of the soils. 

Verdigris soils and Osage soils are deep and level or 
nearly level. The surface layer of Verdigris soils has a 
brownish color, has a loamy texture, and is medium acid to 
slightly acid. It ranges from 16 to 26 inches in thickness. 
Beneath the surface layer is about 40 inches of brownish 
clay loam to heavy silty clay loam. The surface layer of 
Osage soils is slightly acid, grayish light clay 10 to 20 
inches thick. This layer is underlain by about 50 inches of 
gray clay. 

Verdigris and Osage soils are used for crops, for range, 
and for pasture. The commonly grown crops are corn, 
alfalfa, grain sorghum, oats, cotton, peanuts, and 
bermudagrass. 


3. Hector-Hartsells association 


Very shallow to moderately deep, very gently sloping to 
steep, loamy soils on timbered uplands 


This association is mostly in the eastern and southern 
parts of the county. Hector soils make up about 66 percent 
of the acreage, and Hartsells soils 21 percent. The remain- 
ing 13 percent consists of Alluvial land, Rough stony land, 
Ochlockonee soils, and other soils. This association oc- 
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cupies about 42 percent of the county. Figure 3 shows a 
typical pattern of the soils. 

Hector soils are shallow and very shallow. They have 
a surface layer of strongly acid to very strongly acid, 
grayish and brownish gravelly fine sandy loam 4 to 20 
mehes thick. The underlying material is brownish frac- 
tured sandstone. Hartsells soils are moderately deep. They 
have a surface layer of brownish fine sandy loam 5 to 18 
inches thick. The subsoil is mainly sandy clay loam. 

Hector soils are used for range. Hartsells soils are used 
for crops, for range, and for pasture. The commonly 
grown crops are corn, oats, grain sorghum, alfalfa, cotton, 
and bermudagrass, Blackjack oak, post oak, and hickory 
grow in areas that have not been cleared for cultivation. 


4. Konawa-Stidham association 


Deep, nearly level to sloping, sandy and loanvy soils on 
timbered uplands 


This association is adjacent to the bottom lands of the 
North Canadian and the South Canadian Rivers and in 
areas west of Gerty and around Non. Konawa soils make 
up about 62 percent of the acreage, and Stidham soils 5 
percent. The remaining 33 percent consists of Alluvial 
land, Vanoss soils, and Eufaula soils. The association 
occupies about 17 percent of the county. Figure 4 shows 
a typical pattern of the soils. 

Konawa soils are deep and nearly level to sloping. They 
have a surface layer of medium acid, brownish loamy fine 
sand or fine sandy loam 4 to 20 inches thick. The upper 


part of the subsoil is yellowish-red sandy clay loam, and 
the lower part is reddish-yellow loamy sand. Stidham 
soils are deep and nearly level. They have a surface layer 
of slightly acid or medium acid loamy fine sand and a 
subsoil of light sandy clay loam. 

Konawa and Stidham soils are used for crops, for range, 
and for pasture. The commonly grown crops are corn, oats, 
peanuts, grain sorghum, cotton, alfalfa, and bermudagrass. 


5. Reinach-Brazos association 


Deep, level and nearly level, loamy and sandy soils chiefly 
on prairie bottom lands 


This association occurs on bottom lands of the North 
Canadian and the South Canadian Rivers. Reinach soils 
make up about 53 percent of the acreage, and Brazos soils 
33 percent. The remaining 14 percent consists mainly of 
Brewer soils. The association occupies about 2 percent of 
the county. Figure 4 shows a typical pattern of the soils. 

Reinach soils and Brazos soils are deep and level or near- 
ly level. The surface layer of Reinach soils is brownish 
very fine sandy loam 10 to 16 inches thick. Beneath this 
layer is calcareous very fine sandy loam that becomes san- 
dier as depth increases. Brazos soils have a surface layer 
of brownish loamy fine sand 6 to 12 inches thick. The 
underlying material is brownish fine sand. 

Reinach and Brazos soils are used for crops, for range, 
and for pasture. The commonly grown crops are peanuts, 
corn, oats, grain sorghum, alfalfa, cotton, and bermuda- 
grass, 
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Figure 4.—Typical pattern of soils in associations 4 and 5. 
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Descriptions of the Soils 


In this section the soils of Hughes County are described 
m. detail. The procedure is to describe first a soil series and 
then the mapping units in that series. The description of 
each soil series includes a description of a profile that is 
considered representative of all the soils of the series. If 
the profile of a given mapping unit differs from this typi- 
cal profile, the differences are stated in the description 
of the mapping unit, unless they are apparent from the 
name of the mapping unit. To get full information on any 
one mapping unit, it is necessary to read both the descrip- 
tion of that unit and the description of the soil series to 
which the unit belongs. 


As explained in the section “How This Survey Was 
Made,” a few of the mapping units, Eroded loamy land 
and Oil-waste land, for example, are not part of any soil 
series, but they are listed in alphabetic order along with the 
soil series. 

The approximate acreage and proportionate extent of 
each mapping unit are shown in table 1. Many terms used 
in describing soil series and mapping units are defined 
in the Glossary, and some are defined in the section “How 
This Survey Was Made.” At the back of this survey is the 
“Guide to Mapping Units,” which lists all the mapping 
units in the county and shows the capability unit, range 
site, and windbreak and post-lot group in which each has 
been placed. 


Tas_e 1.—Approximate acreage and proportionate extent of the soils 


Mapping unit Acres | Percent 
Alluvial land__...--.--_-------------------- 22, 200 4.3 
Bates fine sandy loam, 1 to 3 percent slopes____| 14, 600 2.8 
Bates fine sandy loam, 3 to 5 percent slopes__._| 7,740 15 
Bates fine sandy loam, 3 to 5 percent slopes, 
eroded__..--.--------------------------- 7, 535 15 
Bates-Collinsville fine sandy loams, 1 to 3 
percent slopes__....----_-----..---------- 1, 580 3 
Bates-Collinsville fine sandy loams, 3 to 5 
percent slopes..__._._..--.----...-------- 9, 950 1.9 
Brazos loamy fine sand._.......--._.----...- 3, 840 .8 
Breaks-Alluvial land complex__....__-__.--.--- 13, 100 2.5 
Brewer clay loam, ponded____..-..__.------- 1, 620 .3 
Collinsville soils, 5 to 8 percent slopes__-_--_--- 2, 895 5 
Dennis loam, 1 to 3 percent slopes..__.------- 26, 500 4.9 
Dennis loam, 3 to 5 percent slopes._____------ 8, 430 1.6 
Dennis loam, 2 to 5 percent slopes, eroded__--- 17, 750 3. 4 
Dougherty-Eufaula complex, 8 to 20 percent 
slopes__._._.---_-.-_-.---------2-------- 4, 820 9 
Eroded loamy land_________._...-.-----.--- 15, 075 2.9 
Eufaula fine sand, undulating._.-_----------- 2, 380 .5 
Hartsells fine sandy loam, 1 to 3 percent slopes_| 9, 975 2.0 
Hartsells fine sandy loam, 3 to 5 percent slopes_| 9, 530 19 
Hartsells fine sandy loam, 3 to 5 percent 
slopes, eroded____._.._----------..------- 12, 184 2. 4 
Hartsells-Hector fine sandy loams, 2 to 5 
percent slopes._.___._._.----------------- 12, 550 2.4 
Hartsells-Hector complex, 2 to 5 percent 
slopes, eroded____-_______---------------- 7, 870 15 
Hector complex, 5 to 30 pereent slopes._______ 148, 000 28. 5 
Konawa fine sandy loam, 1 to 3 percent 
slopes__...-.------_--------------------- 6, 010 1.2 


Alluvial Land 


Alluvial land (Al) occurs on narrow flood plains and 
is flooded frequently. The slope range is 0 to 2 percent. 
This mapping unit 1s deep and is made up of light-colored 
and dark-colored, brownish, slightly acid to strongly acid 
material. The texture ranges chiefly from fine sandy loam 
to clay loam but is loamy fine sand in minor areas. Most 
areas are somewhat excessively drained, but some are 
somewhat poorly drained. 

This mapping unit is flooded too frequently to be used 
for cultivated crops. Most of the acreage is in pasture, a 
use to which it is well suited. Bermudagrass, native grass, 
and a mixture of tall fescue and legumes are suitable crops. 
Pecans also are suitable. 


Mapping unit Acres | Percent 
Konawa fine sandy loam, 3 to 5 percent 
slopes____-.-___-.-------------_--------- 995 2 
Konawa fine sandy loam, 2 to 5 percent 
slopes, eroded__._______.------------.---- 5, 355 10 
Konawa loamy fine sand, 3 to 8 percent 
slopes__.-----__.------------------------ 28, 200 5. 4 
Konawa loamy fine sand, 3 to 8 percent 
slopes, severely eroded___--_--.------------ 14, 600 2.8 
Ochlockonee fine sandy loam___-__------------ 4, 420 9 
Oil-waste land_......-...------------------- 675 a1 
Okemah-Slickspots complex, 1 to 3 percent 
slopes...__---..------------------------- 8, 650 17 
Okemah-Slickspots complex, 1 to 3 percent 
slopes, eroded___.______------------------ 1, 680 3 
Osage clay....--.._..---------------------- 2, 610 £5 
Parsons silt loam, 0 to 1 percent slopes__------ 6, 610 1.3 
Reinach very fine sandy loam____--_--------- 6, 100 1.2 
Rough stony land_._..-_-..---------------- 7, 420 14 
Stidham loamy fine sand, 0 to 2 percent 
slopes_.._------------------------------- 5, 100 1.0 
Talihina-Collinsville complex, 5 to 20 per- 
cent slopes_._._-...---------------------- 25, 800 5. 0 
Taloka silt loam, 0 to 1 percent slopes_..-__-- 1, 428 3 
Taloka silt loam, 1 to 3 percent slopes_.-_-.-- 2, 625 25 
Vanoss loam, 0 to 1 percent slopes__-.-.--_.-- 2, 606 fans) 
Vanoss loam, I to 3 percent slopes.---.---_.-- 1, 602 .3 
Verdigris clay loam_.__..------------------- 7, 790 1.5 
Verdigris silt loam_-_..-_-_----------------- 18, 500 3. 6 
Total__.-----_..-------------------- 518, 400 100. 0 


Alluvial land is susceptible to deposition and scouring 
and is difficult to protect and drain. Fertilization and good 
pasture management are needed. (Capability unit Vw-1; 
Loamy Bottomland range site) 


Bates Series 


The Bates series consists of moderately deep, loamy, 
well-drained soils. These soils formed under tall grass 
material weathered from interbedded acid sandstone and 
sandy shale. The slope range is 1 to 5 percent. The 
native vegetation is a mixture of big bluestem, little blue- 
stem, indiangrass, and switchgrass, and a few persimmon 
trees and sumac bushes. 

In a typical profile, the upper part of the surface layer 
is medium acid, dark-brown fine sandy loam about 12 
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inches thick. It has granular structure and is very friable 
when moist. The lower 6 inches of the surface layer is 
similar, but is light loam in texture. The subsoil is medium 
acid, brown to yellowish-brown heavy loam to light clay 
loam. It has subangular blocky structure and is friable 
when moist and hard when dry. The underlying material is 
strong-brown loam and contains many small sandstone 
fragments. Acid sandstone is at a depth of about 88 inches. 

Bates soils absorb water well, are moderately permeable, 
and have moderate water-holding capacity. Water ero- 
sion generally is a hazard, and soil blowing is likely late in 
fall and early in spring. Less than half the acreage of these 
soils is cultivated. 

Following is a description of a typical profile of Bates 
fine sandy loam, 1 to 3 percent slopes. This profile is in a 
native pasture about 825 feet east and 300 feet south of the 
northwest corner of the NEY, sec, 15, T. 7 N., R. 9 E. 


Al—0 to 12 inches, brown (10YR 4/3) fine sandy loam; dark 
brown (10YR 3/3) when moist; weak, fine, granular 
structure; slightly hard when dry, very friable when 
moist; pH 6.0; gradual boundary. 

A38—12 to 18 inches, brown (7.5YR 4/8) light loam; dark 
brown (7.5YR 3/8) when moist; moderate, medium, 
granular structure; hard when dry, very friable when 
moist ; pH 6.0; gradual boundary. 

B2t—18 to 28 inches, brown (7.5YR 5/4) heavy loam; brown 
(75YR 4/4) when moist; prismatic structure break- 
ing to moderate, medium, subangular blocky; hard 
when dry, friable when moist; pH 5.6; gradual 
boundary. 

C—28 to 88 inches, strong-brown (7.5YR 5/6) loam; about 20 
percent small sandstone fragments; pH 6.0; gradual 
boundary. 

R—328 inches +, acid sandstone. 


The A horizon ranges from 10 to 20 inches in thickness, 
When moist, this horizon is dark brown to very dark grayish 
brown. The texture generally is fine sandy loam but is light 
loam in small areas. The B horizon ranges from heavy loam 
to light sandy clay loam or light clay loam in texture and 
from yellowish brown to brown in color. The depth to the R 
horizon ranges from 20 to 40 inches. 

Bates soils have a less clayey B horizon than Dennis soils 
and are deeper to bedrock than Collinsville soils, which lack a 
textural B horizon. 

Bates fine sandy loam, 1 to 3 percent slopes (BaB).— 
This soil is largely in the northern half of the county. It 
has the profile described as typical for the Bates series. The 
slopes generally are convex. 

A large part of this soil is in cultivation. Peanuts, cotton, 
small grain, corn, grain sorghum, forage sorghum, and 
bermudagrass are suitable crops. Both native grasses and 
tame grasses are suitable for pasture. 

This soil is easy to cultivate, but it is susceptible to 
moderate erosion. Runoff from adjacent uplands is a 
hazard in some places. 

Effective conservation measures include returning crop 
residue, using a good cropping system, and planting a 
cover crop after harvest. Peanuts should be followed by a 
fall-sown crop such as rye or vetch, for protection against 
soil blowing. (Capability unit IIe-2; Loamy Prairie 
range site) 

Bates fine sandy loam, 3 to 5 percent slopes (BaC).— 
This soil is largely in the northern half of the county. It 
has a profile similar to the one described for the Bates 
series, except that the depth to rock ranges from 24 to 40 
inches. The slopes generally are convex. 

A fairly large part of this soil is in cultivation. Corn, 
peanuts, grain sorghum, cotton, small grain, and bermuda- 


grass are suitable crops. Both native grasses and tame 
grasses are suitable for pasture. 

This soil is moderately easy to cultivate, but it is sus- 
ceptible to severe erosion. Crop residue or green-manure 
crops are needed for protection during periods of exces- 
sive wind or heavy rain. If row crops are grown, this soil 
needs to be fertilized, terraced, and protected by crop resi- 
due and grassed waterways. Terraces are not neecled if 
soil-maintaining crops are grown every year. (Capability 
unit [ITe-2; Loamy Prairie range site) 

Bates fine sandy loam, 3 to 5 percent slopes, eroded 
(BaC2).—This soil is largely in the northern half of the 
county. The profile is similar to the one described for the 
Bates series, but erosion has thinned the surface layer. 
The slopes generally are convex. In more than half the 
acreage, the plow layer is made up of a mixture of surface 
soil and subsoil material. There are shallow gullies 150 
to 300 feet apart in some places. Between the gullies the 
surface layer is less than 8 inches thick. 

All of this soil has been cultivated, and part of it is still 
under cultivation. Grain sorghum, bermudagrass, corn, 
and small grain are suitable crops that help to protect 
the soil. Peanuts, cotton, and forage sorghum are also 
suitable, but they must be followed by a cover crop for 
erosion control, 

This soil is moderately easy to cultivate, but it is suscep- 
tible to severe erosion. Fertilizer generally is needed to 
insure enough crop residue for soil protection, Terraces 
and good management of crop residue are needed if corn 
and other row crops are grown. (Capability unit TITe-6; 
Loamy Prairie range site) 

Bates-Collinsville fine sandy loams, 1 to 3 percent 
slopes (BcB)—This complex is in the northern half of 
the county. It is 77 percent Bates fine sandy loam, 20 per- 
cent Collinsville fine sandy loam, and 3 percent Talihina 
soils. The Bates soil has a profile similar to the one de- 
scribed for the series, except that the depth to rock ranges 
from 20 to 30 inches. The Collinsville soil has a profile 
similar to the one described for the Collinsville series, but 
it is not stony and is more than 10 inches deep to rock. 
A profile of the Talihina soil is described under the 
Talihina series. The slopes generally are convex. 

A small part of this complex is in cultivation. Grain 
sorghum, wheat, oats, and bermudagrass, which leave 
enough residue to protect the soils, are the crops best suited. 
Cotton and peanuts can be grown successfully if followed 
by a cover crop. Both native grasses and tame grasses are 
suitable for pasture. 

These soils are moderately difficult to cultivate and are 
susceptible to severe erosion. Management problems in- 
clude preserving structure, maintaining fertility, checking 
erosion, and improving the water-holding capacity. Con- 
tour farming, terraces, and grassed waterways are effective 
means of controlling erosion. (Capability unit IITe-5; 
Bates soil, Loamy Prairie range site; Collinsville soil, 
Shallow Prairie range site) 

Bates-Collinsville fine sandy loams, 3 to 5 percent 
slopes (BcC).—This complex is in the northern half of the 
county. It is 77 percent Bates fine sandy loam, 20 percent 
Collinsville fine sandy loam, and 3 percent. Talihina soils. 
The Bates soil has a profile similar to the one described 
for the Bates series, but the depth to rock ranges from 20 
to 30 inches. The Collinsville and Talihina soils have pro- 
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files similar to the ones described for the respective series. 
The slopes generally are convex. 

Only a small part of this complex is in cultivation. 
Wheat, oats, bermudagrass, and sericea lespedeza are suit- 
able crops. Both native grasses and tame grasses are suit- 
able for pasture. 

These soils are moderately difficult to cultivate and are 
susceptible to severe erosion. Management problems in- 
clude preserving structure, maintaining fertility, and 
checking erosion. Close-growing sown crops generally pre- 
vent excessive erosion. Crop residue should be utilized to 
maintain and protect the soils. Fertilizer generally is 
needed to insure enough crop residue for soil protection. 
(Capability unit [Ve-8; Bates soil, Loamy Prairie range 
site; Collinsville soil, Shallow Prairie range site) 


Brazos Series 


The Brazos series consists of deep, sandy, somewhat 
excessively drained soils on low terraces along the North 
Canadian and the South Canadian Rivers. These soils 
formed under tall grass in sandy alluvium. The slope range 
is 0 to 1 percent. The native vegetation is a mixture of big 
bluestem, little bluestem, indiangrass, and switchgrass, 
and a few cottonwood, sycamore, and cedar trees. 

The surface layer in a typical profile is weakly calcare- 
ous, dark-brown loamy fine sand that is single grain and 
very friable when moist. It ranges from 6 to 12 inches in 
thickness. Beneath the surface layer, in most places, is 
brown fine sand that is single grain and is loose both when 
moist and when dry. The average thickness is about 20 
inches. The underlying material consists of calcareous 
sandy sediments. 

Brazos soils absorb water very rapidly, are rapidly per- 
meable, and have low water-holding capacity. They are 
susceptible to soil blowing. Only a small acreage is 
cultivated. 

Following is a description of a typical profile of Brazos 
loamy fine sand (0 to 1 percent slopes). This profile is in an 
abandoned field 700 feet east and 650 feet north of the 
southwest corner of sec. 10, T. 6 N., R.9 E. 

A1l—0 to 8 inches, brown (7.5YR 5/3) loamy fine sand; dark 
brown (7.5YR 8/3) when moist; single grain; loose 
when dry, very friable when moist; pH 8.4; calcare- 
ous; gradual boundary. 

AC—8 to 28 inches, light-brown (7.5YR 6/4) fine sand; brown 
(75YR 5/4) when moist; single grain; loose when 
dry, loose when moist ; noncaleareous ; pH 8.0; gradual 
boundary. 

C—28 to 67 inches, pink (7.5YR 7/4) stratified fine sand; light 
brown (7.5YR 6/4) when moist; single grain; loose 
when dry, loose when moist; calcareous; pH 8.4. 


The A horizon ranges from 6 to 12 inches in thickness and, 
when dry, from brown ‘to grayish brown in color. This horizon 
is weakly calcareous in most places but is noncaleareous or 
mildly alkaline in some. The AC horizon is stratified loamy 
fine sand and fine sand. If the strata are mixed, the texture 
is fine sand. This horizon ranges from mildly alkaline to mod- 
erately alkaline and from noncaleareous to weakly calcareous. 
The C horizon is somewhat variable in texture but is fine sand 
in most places. 

Brazos soils are sandier in the uppermost 24 inches than 
Reinach soils and are sandier throughout than Brewer soils. 


Brazos loamy fine sand (0 to 1 percent slopes) (Bf).— 
This soil is along the North Canadian and the South 
Canadian Rivers. Its profile is the one described as typical 
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for the series, Most areas are nearly level, but a few are 
undulating. 

A small part of this soil is cultivated. Grain sorghum, 
forage sorghum, peanuts, cotton, and bermudagrass are 
suitable crops. Both native tall grasses and tame grasses 
are suitable for pasture. 

This soil is moderately easy to cultivate, and it is 
moderately susceptible to soil blowing. Poor tilth and low 
water-holding capacity severely limit use. If little residue 
remains after crops are harvested, cover crops, such as rye 
or vetch and rye, are needed for protection late in winter 
and in spring. Fertilization also is needed. (Capability 
unit ITIs-1; Sandy Bottomland range site) 


Breaks-Alluvial Land Complex 


Breaks-Alluvial land complex (Bk) occurs on the sides 
and floors of drainageways on the prairies. The slope range 
is 0 to 20 percent. The areas range from 75 to 400 feet in 
width but ordinarily are between 150 feet and 300 feet wide. 

This land type is made up of shallow to deep soils that 
generally have a loamy surface layer and a loamy or clayey 
subsoil. Some areas.are stony. 

All of this land type is suitable for native pasture, and 
the areas of deeper soils are suitable for tame bermuda- 
grass pasture. Bermudagrass withstands flooding and 
provides protection against erosion. 

The erosion hazard is a severe limitation on the Breaks, 
and frequent flooding is a severe limitation on Alluvial 
land. A protective cover of vegetation should be main- 
tained. Fertilization and good general pasture manage- 
ment are needed. (Capability unit VIe-4; Breaks, Loamy 
Prairie range site; Alluvial land, Loamy Bottomland 
range site) 


Brewer Series 


The Brewer series consists of deep, loamy, moderately 
well drained soils on terraces along the North Canadian 
and South Canadian Rivers. The slope range is 0 to 1 
percent. These soils formed in loamy alluvium under tall 
grass. The native vegetation is made up of big bluestem, 
little bluestem, indiangrass, and switchgrass; cottonwood, 
sycamore, and pecan trees; and a few hawthorn bushes. 

In a typical profile, the surface layer is slightly acid, 
very dark brown clay loam that has granular structure 
and is friable when moist. It is about 14 inches thick. The 
subsoil, to a depth of about 40 inches, is medium acid or 
slightly acid, very dark brown to black clay loam. It has 
subangular blocky structure and is firm when moist and 
very hard when dry. This layer grades to mottled sandy 
clay loam. The underlying material consists of calcareous 
sediments. 

Brewer soils are slowly permeable and have high water- 
holding capacity. Water erosion is not a hazard, but runoff 
from adjacent hills causes ponding in some areas. Most 
of the acreage of these soils is cultivated. 

Following is a description of a typical profile of Brewer 
clay loam, ponded (0 to 1 percent slopes). This profile is 
in a cultivated field 620 feet south and 240 feet east of the 
northwest corner of the NE% sec. 6, T. 6 N., R. 9 E. 


Al—O to 14 inches, dark grayish-brown (10YR 4/2) light clay 
loam; very dark brown (10YR 2/2) when moist; 
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moderate, medium, granular structure; hard when 
dry, friable when moist; pH 6.5; gradual boundary. 

B21t—14 to 24 inches, very dark gray (10YR 3/1) heavy clay 
loam; black (10YR 2/1) when moist; moderate, 
medium, subangular blocky structure; very hard when 
dry, firm when moist; pH 6.5; gradual boundary. 

B22t—24 to 40 inches, very dark grayish-brown (10YR 3/2) 
heavy clay loam; very dark brown (10YR 2/2) when 
moist; common, fine, distinct, strong-brown mottles; 
moderate, coarse, subangular blocky structure; very 
hard when dry, firm when moist; pH 6.0; diffuse 
boundary. 

B3—40 to 56 inches -+, mottled yellowish-red (5YR 5/6) and 
dark grayish-brown (10YR 4/2) sandy clay loam; 
weak, medium, subangular blocky structure; hard 
when dry, firm when moist; pH 6.0. 


The A horizon ranges from 8 to 20 inches in thickness. When 
dry, this horizon is grayish brown to brown or dark brown and 
very dark grayish brown, in hues of 10YR and 7.5YR. The 
B horizon ranges from heavy clay loam to light clay in texture. 
When dry, this layer ranges from very dark gray to brown 
and dark brown, in hues of 10YR and 7.5YR. The depth to 
material redder than 7.5YR ranges from 20 to 75 inches, and 
the depth to material coarser than fine sandy loam is greater 
than 40 inches. Distinct mottles occur between depths of 
20 to 30 inches. 

Brewer soils are more clayey than Reinach and Brazos soils. 

Brewer clay loam, ponded (0 to 1 percent slopes) 
(Bp).—This soil is on bottom Jands of the North Canadian 
and the South Canadian Rivers. Its profile is the one 
described as typical for the Brewer series. 

A large part of this soil is In cultivation. Corn, forage 
sorghum, grain sorghum, cotton, oats, pecans, alfalfa, 
fescue, and bermudagrass are suitable crops. Both native 
grasses and tame grasses are suitable for pasture. 

This soil is moderately difficult to cultivate. It is flooded 
occasionally, In some areas diversion terraces or dikes 
are needed to intercept runoff from adjacent uplands. 
Surface drainage is needed in fields used for row crops. 
(Capability unit IIw-1; Heavy Bottomland range site) 


Collinsville Series 


The Collinsville series consists of very shallow and shal- 
low, stony, loamy, well-drained soils on prairie uplands. 
These soils formed under tall grass in material weathered 
from acid sandstone. The slope range is 1 to 8 percent. 
The native vegetation is a mixture of big bluestem, little 
bluestem, indiangrass, and switchgrass, and a few sumac 
bushes. 

The surface layer in a typical profile is medium acid, 
dark-brown fine sandy loam that has granular structure 
and is very friable when moist. It ranges from 4 to 20 
inches in thickness. The underlying material is soft, frac- 
tured sandstone. 

Collinsville soils have moderately rapid permeability 
and limited capacity for absorbing and holding water. 
Only a small acreage of these soils is cultivated. 

Following is a description of a typical profile of a Col- 
linsville fine sandy loam that has a slope range of 5 to 8 
percent. This profile is in a native pasture 850 feet west 
and 75 feet north of the southeast corner of sec. 10, T. 7 N., 
R. 9 BE. 

A1—0 to 9 inches, grayish-brown (10YR 5/2) fine sandy loam; 
dark brown (10YR 3/3) when moist; weak, fine, gran- 
ular structure; a few sandstone fragments less than 1 


inch in diameter; soft when dry, very friable when 
moist; pH 6.0; gradual, wavy boundary. 


R—9 inches +, yellowish-brown (10YR 5/6), soft, fractured 
sandstone; yellowish brown (10YR 5/6) when moist; 
few, distinct, brown mottles ; pH 6.5. 


The texture of the A horizon ranges from stony sandy loam 
to fine sandy loam and light loam. When moist, this horizon 
ranges from dark brown to very dark brown in color. The depth 
to sandstone ranges from 4 to 20 inches. 

Collinsville soils lack a B horizon and are less deep to sand- 
stone than Bates soils. They are sandier throughout than 
Talihina soils, 

Collinsville soils, 5 to 8 percent slopes (CoD).—These 
soils generally are in the northern half of the county. They 
have a profile similar to the one described for the Collins- 
ville series. The texture of the surface layer ranges from 
stony sandy loam to fine sandy loam and light loam. 

These soils are not. suitable for cultivation, because of 
stones, limited water-holding capacity, and other adverse 
features. All of the acreage is in native range and pasture. 
(Capability unit VIIs-4; Shallow Prairie range site) 


Dennis Series 


The Dennis series consists of deep, loamy, moderately 
well drained soils. These soils developed under tall grass 
in material weathered from shale and clay. The slope range 
is 1 to 5 percent. The native vegetation is a mixture of big 
bluestem, little bluestem, indiangrass, and switchgrass. 

In a typical profile, the surface layer is medium acid, 
very dark grayish-brown loam that has granular structure 
and is friable when moist (fig. 5). It is about 12 inches 
thick. The upper 16 inches of the subsoil is medium acid 
to neutral, dark grayish-brown to dark yellowish-brown 
clay loam that has blocky structure and is firm or very firm 
when moist and hard or very hard when dry. The lower 
part of the subsoil is yellowish-brown light clay that is 
moderately alkaline or mildly alkaline and has blocky 
structure. Below a depth of 60 inches is yellowish-brown, 
massive, moderately alkaline clay. 

Dennis soils absorb water fairly well, are slowly permea- 
ble, and have high water-holding capacity. They are 
slightly susceptible to water erosion. Nearly all of the acre- 
age is cultivated. 

Following is a description of a typical profile of Dennis 
loam, 1 to 8 percent slopes. This profile is in a cultivated 
field 1,000 feet south and 900 feet east of the northwest 
corner of sec. 30, T, 8 N., R. 9 E. 


Ap-—0 to 8 inches, dark grayish-brown (10YR 4/2) loam; very 
dark grayish brown (10YR 8/2) when moist; weak, 
fine, granular structure; hard when dry, friable when 
moist; pH 6.0; clear boundary. 

Al—S8 to 12 inches, dark grayish-brown (10YR 4/2) heavy 
loam; very dark grayish brown (10YR 3/2) when 
moist; moderate, medium, granular structure; hard 
when dry, friable when moist; pH 6.0; gradual 
boundary. 

Bi—12 to 19 inches, grayish-brown (10YR 5/2) clay loam; 
dark grayish brown (10YR 4/2) when moist; weak. 
coarse, subangular blocky structure breaking to mod- 
erate, medium, granular; common, distinct, yellowish- 
red and reddish-brown mottles; about 1 percent iron 
concretions; hard when dry, firm when moist; pH 6.8; 
clear boundary. 

B21t—19 to 28 inches, light yellowish-brown (10YR 6/4) 
heavy clay loam; dark yellowish brown (10YR 4/4) 
when moist; moderate, coarse, blocky structure; com- 
mon, medium, distinct, yellowish-red mottles; about 1 
percent iron concretions; very hard when dry, firm 
when moist; pH 6.7; gradual boundary. 
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Figure 5.—Profile of Dennis loam. 


B22t—28 to 42 inches, pale-brown (10YR 6/3) light clay; 
yellowish brown (10YR 5/4) when moist; moderate, 
coarse, blocky structure; common, coarse, faint, yel- 
lowish-brown mottles; less than 1 percent iron concre- 
tions; very hard when dry, very firm when moist; 
pH 7.5; gradual boundary. 

B23t—42 to 60 inches, light yellowish-brown (10YR 6/4) light 
clay; yellowish brown (10YR 5/4) when moist; weak, 
coarse, blocky structure ; common, coarse, faint, brown 
mottles; vertical faces of peds somewhat discolored 
by silt from the A horizon; very hard when dry, very 
firm when moist; pH 8.0; gradual boundary. 

C—60 to 63 inches +, brownish-yellow (10YR 6/6) light clay; 
yellowish brown (10YR 5/6) when moist; massive; 
common, coarse, faint, yellowish-brown mottles; very 
hard when dry, very firm when moist; pH 8.0. 


The A horizon is loam in most places but is silt loam in small 
areas, The thickness ranges from 10 to 15 inches and ordinarily 
is about 12 inches. When dry, this horizon ranges from grayish 
brown to dark grayish brown and brown. The clay content of 
the B horizon increases with increasing depth. Generally, the 
layer in which the clay content is greatest has a light clay 
texture, but in some minor places it has a heavy clay loam 
texture. The mottles vary in size, color, and amount. The 
reaction ranges from medium acid to moderately alkaline. 
Weathered shale and clay occur below a depth of 60 inches. 

Dennis soils have a less dense and less clayey B horizon than 
Parsons soils and a more clayey B horizon than Bates soils. 


Dennis loam, 1 to 3 percent slopes (DnB).—This soil 
is on prairies throughout the county. It has the profile 
described as typical for the Dennis series. 

A large part of this soil is cultivated. Wheat, oats, and 
barley are the most suitable crops, and corn, peanuts, grain 
sorghum, sweet sorghum, alfalfa, cotton, and bermuda- 
grass can be grown successfully. Both native grasses and 
tame grasses are suitable for pasture. ; 

This soil is easy to cultivate, but it is susceptible to 
moderate erosion (fig. 6). Adequate crop residue should 
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Figure 6.—Terracing and contour farming on Dennis loam, 1 to % 
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be left for soil improvement. Wheat can be grown each 
year if the residue is well managed. Diversion terraces and 
waterways are needed in some places. (Capability unit 
IIe-3; Loamy Prairie range site) 

Dennis loam, 3 to 5 percent slopes (DnC).—This soil 
occurs throughout the county. It has a profile similar to 
the one described for the Dennis series, but the surface 
layer ranges from 8 to 13 inches in thickness. 

A. large part of this soil is cultivated. Corn, peanuts, 
grain sorghum, cotton, small grain, and bermudagrass are 
suitable crops. Alfalfa is less well suited. Both native 
grasses and tame grasses are suitable for pasture. 

This soil is moderately easy to cultivate, but it is suscep- 
tible to severe erosion. If used for crops, it needs to be 
protected by terraces, grassed waterways, and crop residue 
or green-manure crops. Terraces are not needed if high- 
residue crops are grown every year. (Capability unit I1le- 
2; Loamy Prairie range site) 

Dennis loam, 2 to 5 percent slopes, eroded (DnC2).— 
This soil occurs on prairies throughout the county. The 
profile is similar to the one described for the Dennis series, 
but erosion has thinned the surface layer. In more than 
half the acreage, the plow layer is made up of a mixture 
of surface soil and subsoil material, There are shallow 
gullies 50 to 300 feet apart in some places, Between the 
gullies the surface layer is less than 8 inches thick. 

A large part of this soil is cultivated. Grain sorghum, 
small grain, corn, and bermudagrass are suitable crops 
that help to protect the soil. Peanuts, cotton, and forage 
sorghum also are suitable, but they must be followed by 
a cover crop for erosion control. 

This soil is moderately easy to cultivate, but it is sus- 
ceptible to severe erosion. Fertilizer generally is needed to 
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insure enough crop residue for soil protection. Terracing 
and good management of crop residue are needed if corn or 
other row crops are grown. Terracing is not necessary in. 
areas used for bermudagrass pasture. (Capability unit 
I1Ie-6; Loamy Prairie range site) 


Dougherty Series 


The Dougherty series consists of deep, sandy, well- 
drained soils along the North Canadian and the South 
Canadian Rivers. These soils formed in old alluvium. The 
slope range is 8 to 20 percent. The native vegetation is 
made up of blackjack oak, post oak, and hickory trees and 
an understory of tall grasses, including big bluestem, little 
bluestem, indiangrass, and switchgrass. 

In a typical profile the surface layer is very pale brown 
loamy fine sand that is very friable when moist and loose 
when dry. It ranges from 20 to 36 inches in thickness. The 
subsoil is red or yellowish-red, medium acid to strongly 
acid sandy clay loam to heavy sandy loam of subangular 
blocky structure. The underlying material is old alluvium. 

Dougherty soils absorb water well, are moderately per- 
meable, and have moderately high water-holding capacity. 
If used as range, they are not likely to erode. None of the 
acreage is cultivated. 

Dougherty soils in this county are mapped only in a 
complex with Eufaula soils. 

Following is a description of a typical profile of a 
Dougherty loamy fine sand that has a slope range of 8 to 
20 percent. This profile is 1,300 feet west and 150 feet. 
north of the southeast corner of sec. 8, T. 6 N., R. 11 E. 


A1—O to 5 inches, very pale brown (10YR 7/3) loamy fine 
sand; brown (10¥R 5/3) when moist; single grain; 
loose when dry, very friable when moist; pH 6.5; 
gradual boundary. 

A2—5 to 24 inches, very pale brown (10YR 8/4) loamy fine 
sand; light yellowish brown (10YR 6/4) when moist; 
single grain; loose when dry, very friable when moist; 
pH 6.0; abrupt, wavy boundary. 

B2t—24 to 37 inches, red (2.5YR 5/6) sandy clay loam; red 
(2.5YR 4/6) when moist; weak, medium and coarse, 
subangular blocky structure; hard when dry, friable 
when moist; pH 5.5; gradual, wavy boundary. 

B8—27 to 50 inches, yellowish-red (5YR 5/8) light sandy clay 
loam; yellowish red (5Y¥R 4/8) when moist; weak, 
medium, subangular blocky structure; slightly hard 
when dry, friable when moist; pH 6.0; gradual 
boundary. 

C—50 to 65 inches, yellowish-red (5YR 5/8) loamy fine sand; 
massive; soft when dry, very friable when moist; 
pH 6.0. 


The texture of the A horizon ranges from loamy fine sand 
to fine sand, and the thickness ranges from 20 to 36 inches. 
When these soils are dry, the color of the Al horizon ranges 
from very pale brown to grayish brown, and that of the A2 
horizon from very pale brown to pale brown and light yellow- 
ish brown, The B2t horizon, when dry, ranges from red to red- 
dish brown, yellowish red, and reddish yellow in color. It is 
medium acid to strongly acid in reaction. The clay content of 
the B2t horizon ranges from 18 to 30 percent. 

The B2t horizon of Dougherty soils contains more clay than 
that of Eufaula soils and is more red than that of Stidham 
soils. 


Dougherty-Eufaula complex, 8 to 20 percent slopes 
(DtE)—This complex is from 50 to 75 percent Dougherty 
loamy fine sand and from 15 to 25 percent Eufaula fine 
sand. The Dougherty soil has the profile just described. 
The Eufaula soil has a profile similar to the one described 
for the Eufaula series. 


The soils are not suited to cultivation. If cleared of their 
native vegetation, they would be subject to severe erosion. 
They are better suited to native pasture, tame pasture, 
wildlife habitat, and recreation uses than to crops. Tame 
pastures need to be fertilized and protected from over- 
grazing. (Capability unit VIe-5; Deep Sand Savannah 
range site) 


Eroded Loamy Land 


Eroded Joamy Jand (Er) occurs on the prairies. The 
slope range is 2 to 8 percent, and the soil material is deep 
to shallow. The upper part consists of brownish, slightly 
acid to strongly acid loam to fine sandy loam, and the 
lower part of heavy loam to light clay. Because of erosion, 
these materials have been mixed in about 40 percent of the 
acreage. Rock outcrops are common. There are gullies 50 
to 300 feet apart; some of them cannot be crossed with 
farm machines. 

This mapping unit is not used for cultivated crops. Suit- 
able uses are native pasture, tame pasture, and wildlife 
habitat. 

Eroded loamy land is susceptible to severe erosion. If it 
is used for pasture, fertilization and good pasture man- 
agement are needed. (Capability unit VIe-3; Eroded 
Prairie range site) 


Eufaula Series 


The Eufaula series consists of deep, sandy, somewhat 
excessively drained soils on uplands along the North 
Canadian and the South Canadian Rivers. These soils 
formed in old alluvium under oaks and tall grasses. The 
slope range is 0 to 20 percent. The native vegetation is 
made up of blackjack oak, post oak, hickory, and a sparse 
stand of big bluestem, little bluestem, indiangrass, and 
switchgrass. 

The surface layer in a typical profile is medium acid to 
strongly acid fine sand that is single grain and loose when 
moist. It is about 44 inches thick and 1s brown in the upper- 
most 8 inches and light yellowish brown below. The sub- 
soil consists of about 31 inches of strongly acid, strong- 
brown fine sand that is single grain and 1s very friable 
when moist and soft when dry. The underlying material 
consists of alluvial sediments. 

Eufaula soils absorb water very rapidly, are rapidly 
permeable, and have low water-holding capacity. Water 
erosion is not a hazard, but soil blowing is likely. Main- 
taining the organic-matter content is difficult. Only a 
small acreage of these soils is cultivated. 

Following is a description of a typical profile of Eufaula 
fine sand. This profile is in a cultivated field 835 feet south 
and 40 feet west of the northeast corner of the NW1, sec. 
12, T.9 N., R. 10 E. 


AI—0 to 8 inches, pale-brown (10YR 6/8) fine sand; brown 
(10YR 5/3) when moist; single grain; loose both when 
dry and when moist; pH 6.0; gradual boundary. 

A2—8 to 44 inches, very pale brown (10YR 7/8) fine sand; light 
yellowish brown (10YR 6/4) when moist; single 
grain; loose both when dry and when moist; pH 5.5; 
gradual boundary. 

B2t—44 to 75 inches, reddish-yellow (7.5Y¥R 6/6) fine sand; 
strong brown (7.5YR 5/6) when moist; single grain; 
soft when dry, very friable when moist; strong-brown 
horizontal bands of loamy fine sand, about 4, to 4% 
inch thick and 4 to 8 inches apart; pH 5.1. 


HUGHES COUNTY, OKLAHOMA 11 


The A horizon ranges from 36 to 50 inches in thickness and, 
when moist, from brown to pale brown in color, The texture 
of the Al horizon is loamy fine sand in small areas. The B 
horizon ranges from fine sand to loamy fine sand in texture and 
from medium acid to strongly acid in reaction, 

Eufaula soils have a thicker surface layer and a less well 
developed B horizon than Dougherty, Konawa, and Stidham 
soils. 

Eufaula fine sand, undulating (0 to 3 percent slopes) 
(EuB)—This soil is on uplands along the North Canadian 
and the South Canadian Rivers. It has the profile de- 
scribed as typical for the Eufaula series. 

Only a small part of this soil is in cultivation. Peanuts, 
grain sorghum, cotton, and bermudagrass are suitable 
crops. Bermudagrass is the principal crop, but rye either 
alone or seeded with vetch also is suitable for pasture. 
Sudangrass provides suitable temporary pasture. 

This soil is difficult to cultivate and is susceptible to 
severe soil blowing. Low water-holding capacity and poor 
tilth are severe limitations. Crop residue is needed for 
protection if annual crops are grown. All crops generally 
need to be fertilized. (Capability unit IVs-1; Deep Sand 
Savannah range site) 


Hartsells Series 


The Hartsells series consists of moderately deep, loamy, 
well-drained soils. These soils formed under oaks and tall 
grass in material weathered from acid sandstone. The 
slope range is 1 to 5 percent. The native vegetation is made 
up of blackjack oak, post. oak, and hickory trees, and big 
bluestem, little bluestem, indiangrass, and switchgrass. 

In a typical profile, the surface layer is medium acid to 
slightly acid fine sandy loam that has granular structure 
and is very friable when moist (fig. 7). It is about 15 inches 
thick and is dark grayish brown in the upper part and 
yellowish brown in the lower part. The subsoil is brown- 
ish-yellow sandy clay loam that is mottled in the lower 
part. It is about 26 inches thick. It has granular to sub- 
angular blocky structure, is friable when moist and hard 
when dry, and is very strongly acid. The underlying 
material is yellow and red, loosely cemented, acid sand- 
stone. 

Hartsells soils absorb water well, are moderately per- 
meable, and have moderate water-holding capacity. Water 
erosion generally is a hazard, and soil blowing is likely 
late in fall and early in spring. About half the acreage of 
these soils is cultivated. 

Following is a description of a typical profile of Hart- 
sells fine sandy loam, 1 to 8 percent slopes. This profile is 
in a wooded pasture 500 feet west and 480 feet south of 
the center of sec. 24, T. 9 N., R. 11 E. 

A1—0 to 8 inches, grayish-brown (10YR 5/2) fine sandy loam; 
dark grayish brown (10YR 4/2) when moist; weak, 
fine, granular structure; slightly hard when dry, very 
friable when moist; pH 6.2; clear boundary. 

A2—8 to 15 inches, light yellowish-brown (10YR 6/4) fine 
sandy loam; yellowish brown (10YR 5/4) when moist; 
weak, fine, granular structure; few, fine, faint, gray 
mottles; slightly hard when dry, very friable when 
moist ; pH 6.0; clear boundary. 

B21t—15 to 23 inches, yellow (10YR 7/6) light sandy clay 
loam ; brownish yellow (10YR 6/6) when moist; weak, 
medium and coarse. granular structure; common, 
medium, distinct, reddish-yellow and reddish-brown 


mottles; slightly hard when dry, friable when moist; 
pH 4.7; gradual boundary. 


Figure 7.—Profile of a Hartsells fine sandy loam showing good root 
development. 


B22t—23 to 31 inches, yellow (10¥R 7/6) sandy clay loam, 
grading to clay loam; brownish yellow (10YR 6/8) 
when moist; weak, medium, subangular blocky struc- 
ture; many fine, faint, gray and brown mottles; a 
few sandstone fragments less than 44 inch in diameter ; 
very hard when dry, friable when moist; pH 4.5; 
clear boundary. 

B38—31 to 41 inches, mottled red, yellowish-red, and light-gray 
sandy clay loam; weak, medium, subangular blocky 
structure; sandstone fragments less than 1% inch 
in diameter increase in number with depth; very hard 
when dry, friable when moist; pH 4.5; gradual 
boundary. 

R—41 to 50 inches, yellow and red, loosely cemented acid 
sandstone. 


The A horizon ranges from 5 to 18 inches in thickness but 
ordinarily is about 15 inches thick. When dry, this horizon 
ranges from grayish brown to brown and pale brown. The B 
horizon generally is yellow when dry, but it is brownish in 
small areas. It ranges from strongly acid to very strongly acid. 
The depth to bedrock ranges from 20 to 50 inches but commonly 
is about 41 inches. 

Hartsells soils are better developed than Hector soils and 
are deeper to sandstone. Hartsells soils have a lighter colored 
Ai horizon than Bates soils, which lack an A2 horizon but 
have an A38 horizon. 


Hartsells fine sandy loam, 1 to 3 percent slopes 
(HaB}.—This soil has the profile described as representative 
of the series. 
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A large part of this soil is in cultivation. Peanuts, grain 
sorghum, forage sorghum, cotton, small grain, corn, ber- 
mudagrass, and vetch are suitable crops. Both native 
grasses and tame grasses are suitable for pasture. 

This soil is easy to cultivate, but it is susceptible to 
moderate erosion. Runoff from adjacent uplands is a haz- 
ard in some places. Crop residue or cover crops are needed 
late in winter and early in spring to help prevent soil 
blowing and water erosion. Fertilization also is beneficial, 
and is especially needed in fields used for corn. (Capability 
unit IIe-1; Sandy Savannah range site) 

Hartsells fine sandy loam, 3 to 5 percent slopes 
(HaC).—This soil has a profile similar to the one described 
for the Hartsells series. 

A large part of this soil is in cultivation. Peanuts, cotton, 
vetch, small grain, corn, grain sorghum, forage sorghum, 
and bermudagrass are suitable crops. Both native grasses 
and tame grasses are suitable for pasture. 

This soil is moderately easy to cultivate, but it is sus- 
ceptible to severe erosion. Row crops should be planted 
on the contour and in alternate strips with sown crops. 
Terraces and contour farming are not needed if close-grow- 
ing, soil-improving crops are grown every year. Ade- 
quate crop residue should be utilized to protect the soil. 
Cover crops help to control erosion during March, April, 
and May. Fertilization is beneficial. (Capability unit ITTe— 
8; Sandy Savannah range site) 

Hartsells fine sandy loam, 3 to 5 percent slopes, 
eroded (HaC2).—This soil has a profile similar to the one 
described for the Hartsells series, but erosion has thinned 
the surface layer. In about half the acreage, the plow layer 
is made up of a mixture of surface soil and subsoil mate- 
rial. There are shallow gullies and rills 50 to 300 feet apart 
in some places. Between the gullies the surface layer is 
about 8 inches thick. 

All of this soil has been cultivated, and part of it is still 
under cultivation. Corn, peanuts, grain sorghum, forage 
sorghum, cotton, oats, rye, and bermudagrass are suitable 
crops. 

This soil is moderately easy to cultivate, but it is sus- 
ceptible to severe erosion (fig. 8). Crop residue and cover 
crops are effective means of maintaining the soil and pro- 
tecting it from erosion. Protection is especially needed 


Figure 8—An area of Hartsells fine sandy loam, 3 to 5 percent 
slopes, eroded. Water erosia has removed part of the surface 
ayer. 


during windy periods. Fertilization is beneficial. (Capa- 
bility unit [ife-7; Sandy Savannah range site) 

Hartsells-Hector fine sandy loams, 2 to 5 percent 
slopes (HhC)—This complex is 75 percent Hartsells soil 
and 25 percent Hector soil. The Hartsells soil has a profile 
similar to the one described as representative of the series, 
but it is not so thick. The surface layer is 7 to 12 inches 
thick, and the depth to sandstone ranges from 20 to 28 
inches. The Hector sot] has a profile similar to the one 
described under the Hector series. 

Only a small part of this complex is cultivated. Peanuts, 
grain sorghum, small grain, cotton, sudangrass, and 
bermudagrass are suitable crops. Both native grasses and 
a mixture of bermudagrass and legumes are suitable for 
pasture. Vetch is suitable for temporary pasture. 

These soils are moderately easy to cultivate, but they 
are susceptible to severe erosion. If annual crops are 
grown, intensive management is needed to protect the soils 
from soil blowing and water erosion. Management should 
include the use of crop residue and cover crops from 
late in winter through summer. (Capability unit [Ve-4; 
Hartsells soil, Sandy Savannah range site; Hector soil, 
Shallow Savannah range site) 

Hartsells-Hector complex, 2 to 5 percent slopes, 
eroded (HsC2)—This complex is 75 percent Hartsells soil 
and 25 percent Hector soil. These soils have profiles 
similar to those described as typical of the series, but ero- 
sion hag thinned the surface layer. This layer is 5 to 8 
inches thick. There are gullies 1 to 3 feet deep 90 to 250 
feet, apart. About 1 percent of the acreage consists of 
exposed rock. 

These soils are susceptible to severe erosion. They are 
not suitable for cultivation and are used for tame pasture, 
native pasture, wildlife habitat, and recreation. A mix- 
ture of bermudagrass and legumes is good for pasture. 
Fertilization is beneficial. (Capability unit VIe-2; Hart- 
sells soil, Sandy Savannah range site; Hector soil, Shallow 
Savannah range site) 


Hector Series 


The Hector series consists of shallow and very shallow, 
stony, loamy, somewhat excessively drained soils. These 
soils formed under oaks and tall grass in material weath- 
ered from acid sandstone and shale. The slope range is 5 to 
30 percent. The native vegetation is made up of blackjack 
oak, post oak, and hickory trees, and big bluestem, little 
bluestem, indiangrass, and switchgrass. 

The surface layer in a typical profile is strongly acid 
to very strongly acid, dark grayish-brown and brown 
gravelly fine sandy loam that has granular structure and 
is very friable when moist (fig. 9). At a depth of about 
11 inches is brownish, acid, fractured sandstone. 

Hector soils have rapid permeability and limited water- 
absorbing and water-holding capacity. The entire acreage 
is used as range. 

Following is a description of a typical profile of Hector 
fine sandy loam, 5 to 380 percent slopes. This profile is in a 
wooded pasture 2,350 feet south and 240 feet west of the 
northeast corner of sec. 1, T. 5 N., R. 11 E. 


A1—0 to 3 inches, light brownish-gray (10YR 6/2) fine sandy 
loam; dark grayish brown (10YR 4/2) when moist; 
weak, fine, granular structure; 40 percent gravel; 
slightly hard when dry, very friable when moist; pH 
5.0; clear boundary. 
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Figure 9.—Profile of a Hector fine sandy loam. The underlying 
material is sandstone. 


A2—8 to 11 inches, pale-brown (10YR 6/3) fine sandy loam ; 
brown (10YR 4/3) when moist; weak, fine, granular 
structure; 40 percent gravel; slightly hard when dry, 
very friable when moist; pH 5.5; abrupt, wavy 
boundary. 

R—11 to 26 inches, yellowish-brown and strong-brown frac- 
tured, acid sandstone; less than 5 percent very pale 
brown fine sandy loam on faces of rock fractures; 
pH 5.5. 


The A horizon ranges from 4 to 20 inches in thickness and 
from fine sandy loam to stony sandy loam in texture, When 
dry, this horizon is light brownish gray to pale brown. The 
Sead of the R horizon ranges from 4 inches to several 
eet. 

Hector soils have a less well developed profile than Hart- 
sells soils and are shallower to bedrock. 

Hector complex, 5 to 30 percent slopes (HtE)—Except 
for being stony, the Hector soil in this complex has a pro- 
file similar to the one described for the series. 

The complex is 50 percent stony Hector soils; 35 percent 
soils that have a reddish-brown to olive-brown, clayey 
subsoil and are 24 to 75 inches deep to shale; 10 percent 
soils that are 6 to 24 inches deep to shale; and 5 percent 
stony Hartsells soils. 

These soils are not suitable for cultivation, because they 
are stony and have low water-holding capacity and other 
severe limitations. They are used for native pasture. 
(Capability unit VIIs-2; Shallow Savannah range site) 


Konawa Series 


The Konawa series consists of deep, sandy and loamy, 
well-drained soils, These soils formed in old alluvium 
under oaks and tall grass. The slope range is 1 to 8 per- 
cent. The native vegetation is made up of blackjack oak, 
post oak, and hickory trees, and big bluestem, little blue- 
stem, indiangrass, and switchgrass. 

In a typical profile, the surface layer is medium acid 
to strongly acid, brown loamy fine sand that has granu- 
lar structure (fig. 10). It is about 8 inches thick. The 
subsurface layer is light yellowish-brown loamy fine sand 
about 8 inches thick. The subsoil, about 32 inches thick, is 
medium acid to very strongly acid, yellowish-red sandy 
clay loam grading to loamy sand. It has subangular blocky 
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structure in most places and is friable when moist and 
hard when dry. The underlying material is old alluvium 
from the North Canadian and the South Canadian Rivers. 

Konawa soils absorb water well to fairly well, are mod- 
erately permeable, and have high to moderately high 
water-holding capacity. Water erosion is a major hazard, 
and soil blowing is likely. Maintaining the organic-matter 
content is a problem. Most of the acreage of Konawa fine 
sandy loam is cultivated, and about half the acreage of 
Konawa loamy fine sand, 

Following is a description of a typical profile of 
Konawa loamy fine sand, 3 to 8 percent slopes. This profile 
is in a cultivated field 425 feet south and 250 feet west of 
the northeast corner of the SE, of sec. 19, T. 6 N., BR. 
11 E. 

Ap—0 to 8 inches, very pale brown (10YR 7/3) loamy fine 
sand; brown (10YR 5/3) when moist; weak, fine, 
granular structure; loose both when dry and when 
moist; pH 6.0; gradual boundary. 

A2—8 to 16 inches, very pale brown (10YR 8/8) loamy fine 
sand; light yellowish brown (10¥R 6/4) when moist; 
single grain; loose both when dry and when moist ; pH 
6.0; abrupt boundary. 

B2t—16 to 36 inches, yellowish-red (5YR 5/8) sandy clay 
loam; yellowish red (SYR 4/8) when moist; mod- 
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erate, medium and coarse, subangular blocky struc- 
ture; hard when dry, friable when moist; pH 5.0; 
gradual boundary. 

B8—36 to 48 inches, reddish-yellow (5YR 6/6) loamy sand, 
yellowish red (SYR 5/6) when moist; weak, medium, 
subangular blocky structure; slightly hard when dry, 
very friable when moist; pH 4.8; gradual boundary. 

C—48 to 72 inches, reddish-yellow (5YR 7/6) fine sand, yel- 
lowish red (5YR 5/6) when moist; massive; loose 
both when dry and when moist; red horizontal bands 
of loamy fine sand, % inch thick and 2 to 8 inches 
apart ; pH 5.5. 


The A horizon ranges from 6 to 20 inches in thickness and, 
when dry, from very pale brown to pale brown in color, The 
B horizon ranges from sandy clay loam to loamy sand. In 
the upper 20 inches of this horizon, the average clay content 
is greater than 18 percent. 

Konawa soils have a lighter colored A horizon than Vanoss 
soils and a redder B horizon than Vanoss and Stidham soils. 


Konawa fine sandy loam, 1 to 3 percent slopes {KoB|_— 
This soil is on uplands along the North Canadian and the 
South Canadian Rivers. Except for the texture of the 
surface layer, the profile is similar to the one described 
for the Konawa series. 

A large part of this soil is in cultivation. Peanuts, grain 
sorghum, forage sorghum, cotton, small grain, corn, 
alfalfa, vetch, and bermudagyrass are suitable crops, Both 
native grasses and tame grasses are suitable for pasture. 

This soil is easy to cultivate, but it is susceptible to 
moderate erosion. Runoff from adjacent uplands is a 
hazard in some places. Crop residues or cover crops are 
needed late in winter and early in spring to help prevent 
soil blowing and water erosion. Fertilization also 1s bene- 
ficial, especially in fields used for corn. (Capability unit 
TTe-1; Sandy Savannah range site) 

Konawa fine sandy loam, 3 to 5 percent slopes (KoC).— 
This soil is on uplands along the North Canadian and the 
South Canadian Rivers. Except for the texture of the 
surface layer, the profile is similar to the one described 
for the Konawa series. 

A large part of this soil is in cultivation. Corn, peanuts, 
grain sorghum, forage sorghum, cotton, small grain, vetch, 
and bermudagrass are suitable crops, Both native grasses 
and tame grasses are suitable for pasture. 

This soil is moderately easy to cultivate, but it is sus- 
ceptible to severe erosion. Row crops should be planted 
on the contour, in alternate strips with sown crops. Ter- 
racing and contour farming are not needed if close-grow- 
ing, soil-improving crops are grown every year. Adequate 
crop residue should be utilized to protect the soil. Cover 
crops help to control erosion during March, April, and 
May. Fertilization is beneficial. (Capability unit ITIe-3: 
Sandy Savannah range site) 

Konawa fine sandy loam, 2 to 5 percent slopes, eroded 
{KoC2)—This soil is on uplands along the North 
Canadian and the South Canadian Rivers. Except for the 
texture and thickness of the surface layer, the profile is 
similar to the one described for the Konawa series. In 
about half the acreage, the plow Jayer is made up of a 
mixture of surface soil and subsoil material. There are 
shallow gullies 150 to 300 feet apart in some places. Be- 
tween the gullies the surface layer is 4 to 11 inches thick. 

A large part of this soil is in cultivation. Corn, peanuts, 
grain sorghum, forage sorghum, cotton, small grain, and 
bermudagrass are suitable crops. 

This soil is moderately easy to cultivate, but it is sus- 
ceptible to severe erosion. Crop residue and cover crops 
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Figure 11—An area of Konawa loamy fine sand, 3 to 8 percent 
slopes, severely eroded. 


are effective means of maintaining the soil and protecting 
it from further erosion. Protection is especially needed 
during windy periods. Fertilization is beneficial. (Capa- 
bility unit IITe-7; Sandy Savannah range site) 

Konawa loamy fine sand, 3 to 8 percent slopes (KsD).— 
This soil is on uplands along the North Canadian and the 
South Canadian Rivers. It has the profile described as 
typical for the Konawa series. A few areas are eroded. 

A large part of this soil is in cultivation. Peanuts, grain 
sorghum, cotton, and bermudagrass are suitable crops. 
Native tall grasses and tame grasses are suitable for 
pasture. Winter rye, alone or with vetch, is the most suit- 
able tame pasture plant. Bermudagrass and perennial 
legumes also make a suitable pasture mixture. 

This soil is moderately easy to cultivate, but it is sus- 
ceptible to severe erosion. Stubble should be left on the 
surface for erosion control each year that rye or rye and 
vetch are grown. Fertilizer is asdbdl in most years. (Capa- 
bility unit [Ve-2; Deep Sand Savannah range site) 

Konawa loamy fine sand, 3 to 8 percent slopes, 
severely eroded (KsD3).—This soil is on uplands along the 
North Canadian and the South Canadian Rivers. It has a 
profile similar to the one described for the series, but ero- 
sion has thinned the surface layer and has formed gullies. 
Between the gullies the surface layer is 6 to 13 inches thick. 

This soil 1s not suitable for cultivation, because it is 
highly susceptible to further erosion (fig. 11). It can be 
used successfully for native grass pasture, tame pasture 
of bermudagrass and legumes, wildlife habitat, or rec- 
reation. If it is used for pasture, fertilization and good 
management of grazing are needed. (Capability unit VIe- 
1; Deep Sand Savannah range site) 


Ochlockonee Series 


The Ochlockonee series consists of deep, loamy, well- 
drained soils that formed in alluvium. The slope range 
is 0 to 1 percent. The native vegetation is a mixture of 
big bluestem, little bluestem, indiangrass, and switchgrass; 
scattered cottonwood; sycamore, and elm trees; and a few 
pecan. trees. 

In a typical profile, the surface layer is medium acid 
to strongly acid, brown fine sandy loam that has granular 
structure. It is about 12 inches thick. Beneath the surface 
layer is about 51 inches of medium acid to very strongly 
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acid, dark yellowish-brown light loam to very fine sandy 
loam. This material has subangular blocky structure 
breaking to massive and is friable when moist and slightly 
hard when dry. The underlying material consists of acid 
sediments. 

Ochlockonee soils absorb water well and have moder- 
ately rapid permeability and moderate water-holding ca- 
pacity. Water erosion is not a hazard if runoff from 
adjacent uplands is controlled. Soil blowing is a hazard in 
some areas. Most of the acreage of these soils is cultivated. 

Following is a description of a typical profile of Och- 
lockonee fine sandy loam. This profile is in an abandoned 
field 1,580 feet north and 475 feet east of the southwest 
corner of the SE% sec. 32, T.5 N., R. 10 E. 


Ap—0O to 6 inches, pale-brown (10YR 6/8) fine sandy loam; 
brown (10YR 4/3) when moist; weak, fine, granular 
structure; slightly hard when dry, very friable when 
moist ; pH 5.5; clear boundary. 

A1—6 to 12 inches, pale-brown (10YR 6/3) fine sandy loam; 
brown (10YR 4/3) when moist; weak, medium, granu- 
lar structure; hard when dry, very friable when 
moist; pH 5.8; gradual boundary. 

AC1—12 to 24 inches, light yellowish-brown (10YR 6/4) light 
loam; dark yellowish brown (10YR 4/4) when 
moist; moderate, coarse, subangular blocky struc- 
ture; few, medium, faint, reddish-yeNHow and brown 
mottles; slightly hard when dry, friable when moist; 
pH 5.5; gradual boundary. 

AC2—24 to 63 inches, Hight yellowish-brown (10YR 6/4) 
heavy very fine sandy loam; dark yellowish brown 
(10YR 4/4) when moist; common, faint, coarse, 
strong-brown mottles; moderate, coarse, subangular 
blocky structure becoming massive at a depth of about 
50 inches ; pH 5.0. 


The A horizon ranges from 10 to 15 inches in thickness and, 
when dry, from brown to pale brown in color. The AC hori- 
zon is medium acid to very strongly acid and ranges from 
loam to sandy loam, A buried soil occurs in small areas. 

Ochlockonee soils are sandier than Verdigris soils and are 
less frequently flooded than Alluvial land. 

Ochlockonee fine sandy loam (0 to 1 percent slopes) 
{Oc).—This soil is on the bottom lands of streams in the 
eastern part of the county. It has the profile described as 
typical for the Ochlockonee series. 

A large part of this soil is cultivated. Corn, peanuts, 
grain sorghum, cotton, small grain, alfalfa, and bermuda- 
grass are suitable crops. Both native grasses and tame 
grasses are suitable for pasture. 

This soil is easy to cultivate and can be used intensively. 
Runoff from the adjacent uplands and occasional flooding 
from streams are hazards in some places. Erosion can be 
controlled by simple conservation measures, such as uti- 
lizing crop residue and growing cover crops. (Capability 
unit IIw-3; Loamy Bottomland range site) 


Oil-Waste Land 


Oil-waste land (Od) consists of areas that have been so 
badly damaged by an accumulation of salts and liquid oil 
wastes that they no longer support vegetation. These areas 
occur throughout the county. They are expensive to re- 
claim. Unless the cost is prohibitive, terraces can be con- 
structed to divert the flow of wastes, and precipitation can 
be impounded to leach out the soluble salts. Also, salt- 
tolerant plants can be grown if seeded or planted during 
rainy periods when salts are least concentrated, and hay 
or straw mulch can be used to reduce evaporation and thus 


prevent the accumulation of salts on the surface. (Capa- 
bility unit VITIs-1; not placed in a range site) 


Okemah Series 


The Okemah series consists of deep, loamy, moderately 
well drained soils. These soils formed under tall grass in 
material weathered from shale and clay. The slope range is 
1 to 8 percent. The native vegetation is a mixture of bi 
bluestem, little bluestem, indiangrass, and switchgrass, anc 
a few persimmon trees and sumac bushes. 

In a typical profile, the surface layer is medium acid, 
very dark brown silt loam about 13 inches thick. It has 
granular structure and is friable when moist and slightly 
hard when dry. The uppermost 7 inches of the subsoil is 
medium acid, very dark brown clay loam that has granular 
structure and is hard when dry and firm when moist. The 
lower part, about 40 inches thick, is neutral to moderately 
alkaline, olive-brown to dark yellowish-brown clay that 
has blocky structure and is extremely hard when dry and 
very firm when moist. The clay content increases as the 
depth increases. The underlying material consists of shale 
and clay. 

Okemah soils absorb water fairly well, are slowly per- 
meable, and have moderate water-holding capacity. Ero- 
sion is a hazard wherever water is concentrated. A large 
part of the acreage is cultivated, but small areas are in 
native meadow and native pasture. 

Following is a description of a typical profile of Okemah 
silt loam (1 to 3 percent slopes) in a cultivated field 350 
feet east and 150 feet south of the northwest corner of sec. 
5,T.9N., R.9E. 

A1—O to 13 inches, dark grayish-brown (10YR 4/2) silt loam; 
very dark brown (1O0YR 2/2) when moist; moderate, 
fine, granular structure; slightly hard when dry, fri- 
able when moist; pH 6.0; gradual boundary. 

B1i—138 to 20 inches, very dark grayish-brown (10YR 3/2) clay 
loam; very dark brown (10YR 2/2) when moist; few, 
fine, distinct, strong-brown mottles; strong, fine, granu- 
lar structure; hard when dry, firm when moist; pH 
6.0; gradual boundary. 

B2t—20 to 38 inches, light olive-brown (2.5Y 5/4) to yellowish- 
brown (1O¥R 5/6) clay; olive brown (2.5¥ 4/4) to 
dark yellowish brown (10YR 4/4) when moist; moder- 
ate, medium, blocky structure; extremely hard when 
dry, very firm when moist; pH 6.8; gradual boundary. 

B3—88 to 60 inches +, brownish-yellow (10YR 6/6) clay; yel- 
lowish brown (10¥R 5/6) when moist; weak, coarse, 
blocky structure; extremely hard when dry, very firm 
when moist; pH 8.0. 


The A horizon ranges from 11 to 15 inches in thickness 
but ordinarily is about 18 inches thick. When moist, this horizon 
ranges from very dark grayish brown to very dark brown. In 
most places the clay content of the B horizon increases with 
depth. The reaction of the B horizon ranges from medium acid 
to moderately alkaline. 

Okemah soils are darker colored than Parsons soils, and 
they lack an A2 horizon. When moist, Okemah soils have a 
darker colored A horizon than Dennis soils. Also they have an 
olive color in the subsoil. 


Okemah-Slickspots complex, 1 to 3 percent slopes 
(OkB).—This complex is mainly in the northern half of the 
county. The Okemah soil has the profile described as typi- 
cal for the Okemah series. Slickspots cover 10 to 40 percent 
of the acreage but ordinarily about 20 percent. The surface 
layer of the Slickspots is white and ranges from 38 to 8 
inches in thickness in most places. A hard crust, 1 to 2 
inches thick, has formed in areas that are cultivated. Be- 
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neath the surface layer is compact, blocky clay that re- 
sembles the Okemah subsoil, except that it is high in ex- 
changeable sodium, This clay layer generally is neutral to 
alkaline below a depth of 12 inches. 

A large part of this complex is cultivated. Corn, pea- 
nuts, cotton, grain sorghum, sweet sorghum, wheat, oats, 
barley, and bermudagrass are suitable crops. The most suit- 
able crops are those tolerant of salts and alkali. Both native 
grasses and tame grasses are suitable for pasture. 

This complex is susceptible to severe erosion and should 
be tilled only enough to control weeds and prepare a seed- 
bed. Untimely tillage causes excessive compaction. Crop 
residue helps to protect the soil and to increase the water- 
intake rate. Gypsum or other highly sulfurous material can 
be used in some places to improve the structure of the 
Slickspots. (Capability unit ITTe-1; Okemah soil, Loamy 
Prairie range site; Slickspots, Slickspot range site) 

Okemah-Slickspots complex, 1 to 3 percent slopes, 
eroded (OkB2)—This complex is mainly in the northern 
part of the county. The Okemah soil has a profile similar 
to the one described for the Okemah series, but erosion has 
thinned the surface layer. Slickspots cover 20 to 40 percent 
of the acreage but ordinarily about 80 percent. The sur- 
face layer of the Slickspots 1s white and ranges from 2 to 
6 inches in thickness in most places. A hard crust, 1 to 2 
inches thick, has formed in cultivated areas. Beneath the 
surface layer is compact, blocky clay that is high in ex- 
changeable sodium. In places all of the surface layer has 
been eroded, and the very slowly permeable clayey subsoil 
is exposed. In about half the acreage of this complex, the 
plow layer is made up of a mixture of surface soil and 
subsoil material. There are shallow gullies 50 to 300 feet 
apart in some places. Between the gullies the surface layer 
is mostly less than 6 inches thick. 

Only a small part of this complex is in cultivation. 
Wheat, oats, rye, barley, and other small grain are suitable 
field crops. The most suitable crops are those tolerant of 
salts and alkali. Bermudagrass is suitable for pasture. 

This complex is moderately difficult to cultivate and is 
susceptible to severe erosion. Maintaining soil structure 
in the Slickspots also is difficult. Sown crops require the 
least tillage and help to protect the soil. (Capability unit 
TVe-1; Okemah soil, Loamy Prairie range site; Slickspots, 
Slickspot range site) 


Osage Series 


The Osage series consists of deep, clayey, somewhat 
poorly drained soils on bottom lands along streams. These 
soils formed in alluvium under tall grass. The slope range 
is 0 to 1 percent. The native vegetation is made up of big 
bluestem, little bluestem, indiangrass, switchgrass, and a 
few hawthorn bushes. 

In a typical profile, the surface layer is slightly acid, 
very dark grayish-brown light clay about 15 inches thick. 
It has subangular blocky structure and is firm when moist. 
Beneath the surface layer, to a depth of more than 65 
inches, is neutral to mildly alkaline, very dark gray to 
gray clay that is massive and firm or very firm when moist 
and very hard when dry. 

Osage soils absorb water very slowly, are very slowly 
permeable, and have moderate water-holding capacity. 
Water erosion is not a hazard. About half the acreage 
of these soils is cultivated. 


Following is a description of a typical profile of Osage 
clay (0 to 1 percent slopes). This profile is in a native pas- 
ture 900 feet east and 20 feet north of the southwest corner 
of sec. 38, T. 9 N., R. 10 E. 

A1—0 to 15 inches, dark-gray (10YR 4/1) light clay; very dark 
grayish brown (10YR 3/2) when moist; moderate, 
coarse, subangular blocky structure; few, fine, faint, 
yellowish-brown mottles; very hard when dry, firm 
when moist; pH 6.5; gradual boundary. 

AC—15 to 52 inches, gray (10YR 5/1) clay; very dark gray 
(LOYR 3/1) when moist; weak, fine, blocky structure 
grading to massive; few, fine, faint, yellowish-brown 
mottles; very hard’ when dry, firm when moist; pH 
7.0; gradual boundary. 

C—52 to 65 inches, gray (10YR 5/1) clay; dark gray (10YR 
4/1) when moist; massive; very hard when dry, very 
firm when moist; pH. 7.5. 


The A horizon ranges from 10 to 20 inches in thickness but 
ordinarily is about 15 inches thick. When dry, this horizon 
ranges from dark gray to very dark gray. 

Osage soils are more clayey than Verdigris soils. 

Osage clay (0 to 1 percent slopes) (Os).—This soil is 
on the bottom lands of Wewoka Creek. It has the profile 
described as representative of the Osage series. 

Most of this soil is used for pasture, and only a small 
part is cultivated. Suitable pasture plants are fescue, La- 
dino clover, and native tall grasses. Bermudagrass is grown 
in some places, though it is not so well suited as the other 
pasture plants. Small grain is better used for pasture than 
harvested for grain. 

This soil is not susceptible to erosion, but runoff from 
the adjacent uplands creates a problem in some places. 
Because of the clay texture and wetness, cultivation and 
seedbed preparation are difficult. Surface drainage is 
needed. (Capability unit IIIw-1; Heavy Bottomland 
range site) 


Parsons Series 


The Parsons series consists of deep, loamy, somewhat 
poorly drained soils that formed under tall grass in mate- 
rial weathered from shale and clay. The slope range is 0 
to 1 percent. The native vegetation is a mixture of big 


‘bluestem, little bluestem, indiangrass, switchgrass, and a 


few hawthorn bushes. 

The surface layer in a typical profile is medium acid, 
very dark grayish-brown to dark grayish-brown silt loam 
about 12 inches thick. It has granular structure and is 
friable when moist and slightly hard when dry (fig. 12). 
The subsoil is about 33 inches of medium acid to neutral, 
very dark grayish-brown clay of blocky structure. It is 
extremely firm when moist and extremely hard when dry. 
The underlying material consists of shale or clay. 

Parsons soils are very slowly permeable and have low 
water-holding capacity. Drainage is difficult in large, 
nearly flat areas, and maintaining the organic-matter con- 
tent generally is a problem. Erosion is not a hazard. About 
80 percent of the acreage of these soils is cultivated. 

Following is a description of a typical profile of Parsons 
silt loam, 0 to 1 percent slopes. This profile is in a cultivated 
field 2,100 feet east and 180 feet north of the southwest 
corner of sec. 16, T. 9 N., R. 12 E. 

Ap—0 to 9 inches, grayish-brown (10YR 5/2) silt loam; very 
dark grayish brown (10YR 3/2) when moist; weak, 
fine, granular structure; slightly hard when dry, fri- 
able when moist; pH 6.0; clear boundary. 
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A2—9 to 12 inches, light brownish-gray (10YR 6/2) silt loam; 
dark grayish brown (10YR 4/2) when moist; weak, 
fine, granular structure to nearly massive; slightly 
hard when dry, friable when moist; pH 6.0; abrupt 
boundary. 

B21t—12 to 30 inches, grayish-brown (10YR 5/2) clay; very 
dark grayish brown (10YR 3/2) when moist; moder- 
ate, medium and coarse, blocky structure; common, 
medium, distinct, strong-brown and gray mottles; 
extremely hard when dry, extremely firm when moist; 
pH 6.2; diffuse boundary. 

B22t—30 to 45 inches, grayish-brown (10YR 5/2) clay; very 
dark grayish brown (10YR 3/2) when moist; weak, 
coarse, blocky structure; few, medium, faint, strong- 
brown mottles; extremely hard when dry, extremely 
firm when moist; pH 6.5 ; gradual boundary. 

C—45 to 70 inches, mottled gray and strong-brown clay; mas- 
sive; extremely hard when dry, extremely firm when 
moist ; pH 7.5. 


The A horizon ranges from 8 to 15 inches in thickness but 
ordinarily is about 12 inches thick. The A2 horizon is indis- 
tinct in many places. The B horizon ranges from about neutral 
to medium acid. The C horizon ranges from neutral to moder- 
ately alkaline in most places but is slightly acid to medium 
acid in small areas. 

Parsons soils have a lighter colored A horizon than Okemah 
soils, have a thinner A horizon than Taloka soils, and have a 
more clayey B horizon than Dennis soils. 

Parsons silt loam, 0 to 1 percent slopes (PaA).—This 
soil occurs throughout the prairies. It has the profile de- 
scribed as typical for the Parsons series. 

A large part of this soil is in cultivation. Wheat, oats, 
and other small grain are the most suitable crops, but 
grain sorghum, sweet sorghum, soybeans, cotton, and pea- 
nuts grow fairly well. Both native grasses and tame grasses 
are suitable for pasture. 

This soil is moderately easy to cultivate. Management 
problems consist of reducing surface crusting, increasing 
the water-intake rate, maintaining soil structure, retaining 
fertility, and overcoming seasonal wetness and drought- 
iness. Directing crop rows toward a drainage outlet is 
beneficial in some areas. Adequate crop residue should be 
left on the surface. Tillage and other operations needed to 
prepare a seedbed should be kept to a minimum and should 
be timed so as not to compact the soil. (Capability unit 
IIs-1; Claypan Prairie range site) 


Reinach Series 


The Reinach series consists of deep, loamy, well-drained 
soils along the North Canadian and the South Canadian 
Rivers. These soils formed under tall grass and scattered 
trees in recent sandy and loamy alluvium. The slope range 
is 0 to 1 percent. The native vegetation consists of bi 
bluestem, little bluestem, indiangrass, switchgrass, an: 
scattered pecan, sycamore, cottonwood, and cedar trees. 

In a typical profile, the surface layer, to a depth of 27 
inches, is dark-brown to brown very fine sandy loam that 
has granular structure and is very friable when moist. The 
profile normally is calcareous at a depth of 15 inches. The 
underlying material consists of calcareous, brown loamy 
very fine sand. 

Reinach soils absorb water well, are moderately perme- 
able, and have high water-holding capacity. Water erosion 
is a hazard where runoff from the uplands is uncontrolled, 
and soil blowing is likely in some places. A large part of 
the acreage Is cultivated. 

Following is a description of a typical profile of Reinach 
very fine sandy loam (0 to 1 percent slopes). This profile is 


Figure 12.—Profile of Parsons silt loam, 0 to 1 percent slopes. 


in a cultivated field 300 feet west and 1,850 feet south of 
the northwest corner of sec. 15, T.6N., R.9 E. 


A1l—O to 14 inches, brown (7.5YR 5/3) very fine sandy loam; 
dark brown (7.5YR 3/3) when moist; weak, fine, 
granular structure; slightly hard when dry, very fri- 
able when moist; pH 7.0; gradual boundary. 

AC—14 to 27 inches, light-brown (7.5YR 6/4) very fine sandy 
loam; brown (7.5YR 4/4) when moist; weak, medium 
and fine, granular structure; soft when dry, very fri- 
able when moist; calcareous; gradual boundary. 

C—27 to 70 inches, light-brown (7.5YR 6/4) loamy very fine 
sand; brown (7.5YR 4/4) when moist; single grain; 
loose both when dry and when moist; calcareous. 

The A horizon is very fine sandy loam in most places but 
is loam or fine sandy loam in some, It ranges from brown to 
reddish brown in color when dry, from 10 to 16 inches in 
thickness, and from slightly acid to neutral in reaction. Reinach 
soils are calcareous below a depth of 15 inches. 

These soils are less sandy in the uppermost 24 inches than 

Brazos soils and are less clayey throughout than Brewer soils. 

Reinach very fine sandy loam (0 to 1 percent slopes) 
(Rf).—This soil is on the bottom lands of the North 
Canadian and the South Canadian Rivers. It has the pro- 
file described as representative of the series. 

A large part of this soil is in cultivation, Corn, peanuts, 
cotton, small grain, grain sorghum, alfalfa, and bermuda- 
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grass are suitable crops. Both native grasses and tame 
grasses are suitable for pasture. 

This soil is easy to cultivate and can be used intensively. 
Runoff from the adjacent uplands and occasional stream 
flooding are hazards in some places, but they can be con- 
trolled by simple measures. Cover crops, a suitable rota- 
tion, fertilization, and the use of crop residue usually pro- 
vide adequate protection. (Capability unit I-1; Loamy 
Bottomland range site) 


Rough Stony Land 


Rough stony land (Ro) is made up of very shallow, 
rough, stony areas that have slopes of more than 80 per- 
cent. In a few places the soil material is deep. This land 
type is associated with Hartsells soils and Hector soils. 

Sandstone rocks cover between 20 and 60 percent of any 
given area, and most commonly about 35 percent, About 
45 percent of each area consists of acid, brownish fine 
sandy loam that is 4 to 10 inches thick over rock. About 
20 percent consists of a weakly developed soil that has a 
brownish surface layer of fine sandy loam to clay loam and 
a subsoil of strongly acid, reddish-brown to olive clay and 
is 6 to 48 inches deep over shale. 

Rough stony land is not suitable for cultivation, All of 
the acreage is in native range. (Capability unit VIIs-3; 
Savannah Breaks range site 


Slickspots 


Slickspots are mapped in this county only as a part of 
two Okemah-Slickspots complexes, which are described 
under the Okemah Series. 


Stidham Series 


The Stidham series consists of deep, sandy, well-drained 
soils that formed under oaks and tall grass in sandy old 
alluvium. The slope range is 0 to 2 percent. The native 
vegetation consists of blackjack oak, post oak, and hickory 
trees, and an understory of big bluestem, little bluestem, 
indiangrass, and switchgrass. 

Tn a typical profile, the surface Jayer is loamy fine sand 
about 23 inches thick. It has granular structure and is very 
dark grayish brown in the upper part and is single grain 
and brown in the lower part. It is very friable when moist 
and slightly hard when dry. The subsoil is about 32 inches 
of slightly acid to strongly acid, dark yellowish-brown to 
yellowish-brown light sandy clay loam to fine sandy loam. 
Tt has subangular blocky structure in most places and is 
friable when moist and hard when dry. The underlying 
material is old sandy alluvium. 

Stidham soils absorb water well, are moderately perme- 
able, and have moderately high water-holding capacity, 
especially in the lower part of the subsoil. Water erosion 
is not a hazard, but soil blowing is likely in fall, in winter, 
and early in spring. Less than half the acreage of these 
soils is cultivated. 

Following is a description of.a typical profile of Stid- 
ham loamy fine sand, 0 to 2 percent slopes. This profile is 
in a wooded pasture 200 feet south and 700 feet east of the 
northwest corner of see. 25, T. 4 N., R. 10 E. 

A1—0 to 6 inches, light brownish-gray (10YR 6/2) loamy fine 
sand; very dark grayish brown (10YR 4/2) when 


moist; weak, fine, granular structure; slightly hard 
when dry, very friable when moist; pH 6.5; clear, 
wavy boundary. 

A2—6 to 28 inches, light-gray (10YR 7/2) loamy fine sand; 
brown (1LOYR 5/3) when moist; single grain; slightly 
hard when dry, very friable when moist; pH 6.3; 
clear, wavy boundary. 

B21t—23 to 33 inches, light yellowish-brown (10YR 6/4) light 
sandy clay loam; dark yellowish brown (10YR 4/4) 
when moist; moderate, medium, coarse, subangular 
bloeky structure; hard when dry, friable when moist ; 
pH 6.0; diffuse boundary. 

B22t—33 to 45 inches, yellow (10YR 7/6) light sandy clay 
loam; yellowish brown (10¥R 5/6) when moist; pris- 
matic structure breaking to subangular blocky; hard 
when dry, friable when moist; pH 6.0; diffuse 
boundary. 

B8—45 to 55 inches, yellow (10YR 7/6) fine sandy loam; 
yellowish brown (10YR 5/6) when moist; weak, 
coarse, prismatic structure; few, medium, distinct, 
grayish-brown mottles;-hard when dry, friable when 
moist; pH 6.0; diffuse boundary. 

C—55 to 69 inches +, very pale brown (10YR 8/4) heavy 
loamy fine sand; light yellowish brown (10YR 6/4) 
when moist; single grain; few, coarse, distinct, gray- 
ish-brown, gray, yellowish-red, and reddish-brown 
mottles; slightly hard when dry, friable when moist ; 
pH 6.0. 


The A horizon ranges from 20 to 30 inches in thickness but 
ordinarily is about 23 inches thick. When dry, this horizon 
ranges from light gray to light yellowish brown. The reaction 
ranges from slightly acid to strongly acid. 

Stidham soils have a more yellowish B horizon than Konawa 
soils and a more clayey B horizon than Eufaula soils. 

Stidham loamy fine sand, 0 to 2 percent slopes (StB).— 
This soil occurs along Panther Creek and the South Cana- 
dian River and near Gerty. It has the profile described 
as typical for the Stidham series, but in about 40 percent 
of the acreage, the surface layer is only 10 to 20 inches 
thick. 

Only a small part of this soil is in cultivation. Corn, 
peanuts, grain sorghum, sweet sorghum, cotton, bermuda- 
grass, ryegrass, and vetch are suitable crops. Both native 
grasses and tame grasses are suitable for pasture. 

This soil is moderately easy to cultivate, but it is sus- 
ceptible to severe erosion. Adequate crop residue should be 
left, each year for erosion control and soil improvement. 
A cover crop consisting of rye or a mixture of rye and 
vetch should follow cotton and other crops that leave only 
a small amount of residue. Waterways should have a 
cover of sod. (Capability unit IITe-4; Deep Sand Savan- 
nah range site) 


Talihina Series 


The Talihina series consists of stony, somewhat exces- 
sively drained soils that formed under tall grass in ma- 
terial weathered from shale. The slope range is 5 to 20 
percent. The native vegetation is a mixture of big blue- 
stem, little bluestem, indiangrass, and switchgrass. 

In a typical profile, the surface layer is very dark gray- 
ish-brown clay loam that has granular structure and is 
firm when moist and slightly hard when dry. It is about 
5 inches thick. Stones are on the surface in most places. 
Beneath the surface layer is 10 inches of olive-brown, 
massive clay that is medium acid and is very firm when 
moist and very hard when dry. Between depths of 15 
and 20 inches is olive-gray, massive, mildly alkaline clay. 
The underlying material is soft weathered shale. 


HUGHES COUNTY, OKLAHOMA 19 


Talihina soils absorb water slowly, are slowly per- 
meable, and have somewhat limited water-holding ca- 
pacity. All the acreage is rangeland. 

Talihina soils in this county are mapped only in a 
complex with Collinsville soils. 

Following is a description of a typical profile of Talihina 
clay loam (5 to 20 percent slopes). This profile is in a 
native pasture 500 feet north and 550 feet west of the 
southeast corner of sec. 10, T. 7 N., R. 9 E. 

A1—O0 to 5 inches, grayish-brown (2.5Y 5/2) clay loam; very 
dark grayish brown (2.5Y 3/2) when moist; moderate, 
fine, granular structure; few sandstone and siltstone 
fragments; slightly hard when dry, firm when moist; 
pH 6.0; clear boundary. 

AC—5 to 15 inches, light brownish-gray (2.5Y¥ 6/2) clay; olive 
brown (2.5Y 4/3) when moist; massive; few, medium, 
distinct, brownish-yellow mottles; siltstone fragments 
increase in number with depth; very hard when dry, 
very firm when moist; pH 6.0; gradual boundary. 

C—15 to 20 inches +, light olive-gray (SY 6/2) clay; olive 
gray (5Y 4/2) when moist; massive; siltstone frag- 
ments increase in number with depth; very hard when 
dry, very firm when moist; pH 7.5. 


The A horizon is light clay in minor areas. When dry, it 
ranges from grayish brown to dark grayish brown. The depth 
to the C horizon ranges from 4 to 20 inches, 

Talihina soils are more clayey than Collinsville soils. They 
are shallower than Dennis soils, which have a B horizon. 

Talihina-Collinsville complex, 5 to 20 percent slopes 
(TcE}.—This complex is mainly in the northern half of the 
county. It is 70 percent Talihina soils and 30 percent 
Collinsville soils. These soils have profiles similar to the 
ones described as representative of the respective series, 
except that much of the acreage is stony. 

These soils are not eroded, but their use is severely 
limited by low water-holding capacity, stones, shallowness, 
slope, and other unfavorable features. They are not suit- 
able for cultivation and are mostly in native pasture. 
(Capability unit VITs-1; Shallow Prairie range site) 


Taloka Series 


The Taloka series consists of deep, loamy, somewhat 
poorly drained soils that formed under tall grass in old 
alluvium. The slope range is 0 to 8 percent. The native 
vegetation consists of big bluestem, little bluestem, indian- 
grass, and switchgrass. 

In a typical profile, the surface layer is very dark gray- 
ish-brown to brown silt loam that has granular structure 
and is very friable when moist.and hard when dry (fig. 18). 
The thickness is about 22 inches. The subsoil is about 26 
inches of mildly alkaline to moderately alkaline, yellowish- 
brown clay. It has blocky structure and is very firm when 
se and very hard when dry. The underlying material 
is clay. 

Taloka soils absorb water fairly well, are very slowly 
permeable, and have high water-holding capacity. Water 
erosion is not a serious hazard, and soil blowing is not 
likely. Most of the acreage of these soils is cultivated. 

Following is a description of a typical profile of Taloka 
silt loam, 0 to 1 percent slopes. This profile is in a culti- 
vated field 1,200 feet south and 65 feet east of the northwest 
corner of sec. 29,T.9 N., R. 12 EF. 


A1—O to 15 inches, grayish-brown (10YR 5/2) silt loam; very 
dark grayish brown (10YR 3/2) when moist; weak, 
fine, granular structure; hard when dry, very friable 
when moist; pH 6.0; clear, wavy boundary. 


Figure 13.—Profile of a Taloka silt loam. 


A2—15 to 22 inches, pale-brown (10YR 6/3) silt loam; brown 
(1LOYR 4/3) when moist; weak, fine, granular struc- 
ture; few, fine, faint, dark-brown mottles; hard when 
dry, very friable when moist; pH 6.0; clear, wavy 
boundary. 

B2t—22 to 32 inches, light yellowish-brown (10YR 6/4) clay; 
yellowish brown (10YR 5/4) when moist; moderate, 
medium, blocky structure; common, medium and 
coarse, distinct, strong-brown and reddish-yellow mot- 
tles; very hard when dry, very firm when moist; pH 
7.5; clear boundary. 

B38—82 to 48 inches, brownish-yellow (1OYR 6/6) light clay; 
yellowish brown (10¥R 5/6) when moist; weak 
blocky structure; few, coarse, faint, grayish-brown 
mottles; iron concretions common; very hard when 
dry, very firm when moist; pH 80; gradual 
boundary. 

C—48 to 72 inches +, yellow (10¥R 7/8) light clay ; brownish 
yellow (10YR 6/8) when moist; massive; many, 
coarse, distinct, gray and brownish mottles; few tron 
concretions, increasing in number with depth; very 
hard when dry, very firm when moist; pH 8.0. 


The A horizon ranges from 16 to 28 inches in thickness; the 
A2 part ranges from about 4 to 10 inches. The reaction ranges 
from medium acid in the surface layer to moderately alkaline 
in the subsoil. 

Taloka soils have a thicker A horizon than Parsons soils and 
are finer textured in the upper B horizon than Dennis soils. 


20 SOIL SURVEY 


Taloka silt loam, 0 to 1 percent slopes (TkA).—This soil 
occurs throughout the prairies. It has the profile described 
as typical for the series. 

A large part of this soil is in cultivation. Corn, peanuts, 
erain sorghum, cotton, soybeans, small grain, alfalfa, and 
bermudagrass are suitable crops. Both native grasses and 
tame grasses are suitable for pasture. 

This soil is moderately easy to cultivate and is not sus- 
ceptible to erosion. Management problems consist of main- 
taining soil structure, improving the water-intake rate, 
and, in some places, controlling runoff from higher areas. 
Minimum tillage and timely tillage help to maintain the 
soil structure. Cornstalks and other residue should be left 
to protect the soil and increase the water-intake rate. 
Diversion terraces are needed in some places. Surface 
drainage can be provided by directing crop rows toward a 
prepared waterway. (Capability unit IIs-2; Loamy 
Prairie range site) 

Taloka silt loam, 1 to 3 percent slopes (Tk8)—This soil 
occurs throughout the prairies. It has a profile similar to 
the one described for the Taloka series. 

A large part of this soil is in cultivation. Wheat, oats, 
and barley are the most suitable crops, and corn, peanuts, 
grain sorghum, sweet sorghum, alfalfa, cotton, and ber- 
mudagrass can be grown successfully. Both native grasses 
and tame grasses are suitable for pasture. 

This soil is easy to cultivate, but it is susceptible to 
moderate erosion. Acequate residue should be managed 
for soil improvement. Wheat can be grown continuously 
if crop residue is used for soil improvement. Diversion 
terraces leading to suitable waterways are needed in some 
places. (Capability unit IIe-3; Loamy Prairie range site) 


Vanoss Series 


The Vanoss series consists of deep, loamy, well-drained 
soils that developed under tall grass in old alluvium. The 
slope range is 0 to 3 percent. The native vegetation con- 
sists of big bluestem, little bluestem, indiangrass, and 
switchgrass. 

In a typical profile, the surface layer is dark-brown loam 
about 16 inches thick. It has granular structure and is 
friable when moist and hard when dry. The subsoil, about 
49 inches thick, consists of slightly acid to very strong] 
acid, dark-brown and brown clay loam grading to yel- 
lowish-red sandy clay loam. It has subangular blocky 
structure in most places, It is hard when dry, but when 
moist is friable in the upper part and firm in the lower 
part. The color is brown in the upper part and reddish in 
the lower part. The underlying material is old alluvium. 

Vanoss soils absorb water well, are moderately perme- 
able, and have high water-holding capacity. They are not 
readily susceptible to water erosion or soil blowing. Most 
of the acreage is cultivated. 

Following is a description of a typical profile of Vanoss 
loam, 0 to I percent slopes. This profile is in a cultivated 
field 120 feet south and 90 feet east of the northwest corner 
of the SW, sec. 25, T. 6 N., R. 9 E. 


Al—0O to 16 inches, brown (7.5YR 5/3) heavy loam; dark 
brown (7.5YR 8/3) when moist; moderate, fine and 
medium, granular structure; hard when dry, friable 
when moist; pH 6.5; gradual boundary. 

B21t—16 to 29 inches, brown (7.5YR 5/4) light clay loam; 
dark brown (7.5Y¥R 3/4) when moist; moderate, 
medium and coarse, subangular blocky structure; 


hard when dry, friable when moist; pH 6.3; gradual 
boundary. 

B22t—29 to 48 inches, brown (7.5YR 5/5) clay loam; brown 
(7.5YR 4/5) when moist; moderate, medium and 
coarse, subangular blocky structure; a few iron con- 
cretions; hard when dry, firm when moist; pH 6.0; 
gradual boundary. 

B3—48 to 65 inches ++, yellowish-red (5YR 5/6) sandy clay 
loam; yellowish red (5YR 4/8) when moist; weak, 
coarse, subangular blocky structure breaking to weak, 
fine and medium, granular; hard when dry, firm when 
moist; pH 5.0; gradual boundary. 


The A horizon ranges from 12 to 19 inches in thickness but 
ordinarily is about 16 inches thick. The B horizon ranges from 
sandy clay loam to clay loam in texture, from slightly acid to 
very strongly acid in reaction, and, when dry, from brown 
to dark grayish brown and yellowish red in color. 

Vanoss soils are darker colored than Konawa and Stidham 
soils, and they lack an A2 horizon, which occurs in those soils. 

Vanoss loam, 0 to 1 percent slopes (VaA).—-This soil 
occurs on prairie uplands. It has the profile described as 
typical for the Vanoss series. 

A large part of this soil is in cultivation. Corn, peanuts, 
grain sorghum, forage sorghum, cotton, small grain, 
alfalfa, and bermudagrass are suitable crops. Both native 
grasses and tame grasses are suitable for pasture. 

This soil can be used intensively and does not require 
special conservation measures. It is easy to cultivate and 
is not susceptible to erosion. Effective measures for soil 
improvement include growing legumes along with small 
grain, or growing small grain cach year and using crop 
residue for soil improvement. (Capability unit I-2; 
Loamy Prairie range site) 

Vanoss loam, 1 to 3 percent slopes {Va8).—This soil is 
on prairie uplands. The profile is similar to the one de- 
scribed for the Vanoss series. 

A large part of this soil is in cultivation. Peanuts, cotton, 
small grain, corn, grain sorghum, forage sorghum, alfalfa, 
and bermudagrass are suitable crops. Both native grasses 
and tame grasses are suitable for pasture. 

This soil is easy to cultivate, but it is susceptible to 
moderate erosion. Runoff from adjacent uplands is a 
hazard in some places. Effective conservation measures 
include returning crop residue, using a good cropping 
system, and planting a cover crop after harvest. Peanuts 
should be followed by a fall-sown crop, such as rye or 
vetch, for protection against soil blowing. If row crops 
are grown, the long slopes should be terraced and contour 
farmed. (Capability unit IIe-2; Loamy Prairie range 
site) 


Verdigris Series 

The Verdigris series consists of deep, loamy, moderately 
well drained soils on bottom lands along streams. These 
soils formed in alluvium under tall grass. The slope range 
is 0 to 1 percent. The native vegetation is made up of big 
bluestem, little bluestem, indiangrass, and switchgrass; 
pecan, elm, and hackberry trees; and hawthorn bushes. 

Tn a typical profile, the surface layer is about 22 inches 
thick. It is very dark grayish brown. It has granular 
structure and is friable when moist and hard when dry. 
Beneath the surface layer is about 88 inches of medium 
acid to slightly acid, very dark grayish-brown to very dark 
gray silt loam to silty clay loam. This material has sub- 
angular blocky structure and is friable when moist and 
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hard or very hard when dry. The underlying material is 
alluvium. 

Verdigris soils absorb water fairly well, are moderately 
slowly permeable, and have high water-holding capacity. 
Water erosion is not a hazard, but in some areas standing 
water creates a problem. Only a small acreage of these 
soils is cultivated. 

Following is a description of a typical profile of Verdi- 
gris silt loam (0 to 1 percent slopes). This profile is in a 
cultivated field 1,200 feet east and 1,450 feet north of the 
southwest corner of sec. 19, T. 9 N., R. 10 E. 

A1—0 to 22 inches, grayish-brown (10YR 5/2) silt loam; very 
dark grayish brown (10YR 3/2) when moist; weak, 
medium, granular structure; hard when dry, friable 
when moist ; pH 6.3; gradual boundary. 

AC1—22 to 86 inches, grayish-brown (10YR 5/2) silt loam; 
very dark grayish brown (10YR 3/2) when moist; 
weak, medium, subangular blocky structure; slightly 
hard when dry, friable when moist ; common, medium, 
distinct, strong-brown and gray mottles; pH 6.0; 
gradual boundary. 

AC2—36 to 60 inches, gray (10YR 5/1) light silty clay loam; 
very dark gray (10YR 3/1) when moist; weak, me- 
dium, subangular blocky structure; common, medium, 
distinct, strong-brown mottles ; pH 6.3. 


The A horizon is 16 to 26 inches thick but most commonly is 
about 22 inches. It ranges from silt loam to clay loam in tex- 
ture and, when dry, from grayish brown to dark brown in 
color. This horizon is coarser textured near the stream chan- 
nel and finer textured at the outer edge of the bottom land. 
The AC horizon ranges from silt loam to clay loam or light 
silty clay loam. 

Verdigris soils are less clayey and better drained than Osage 
soils, They are more clayey and less acid than Ochlockonee 
soils. 

Verdigris clay loam (0 to 1 percent slopes) (Vd}—This 
soil occurs on bottom lands throughout the prairie areas. 
Except for the texture of the surface layer, the profile is 
similar to the one described for the Verdigris series. 

Only a small part of this soil is cultivated. Pecans, cot- 
ton, small grain, corn, grain sorghum, alfalfa, and ber- 
mudagrass are suitable crops. Both native grasses and 
tame grasses are suitable for pasture. 

This soil can be used intensively and does not require 
special conservation measures. It is moderately easy to 
cultivate and is not susceptible to erosion. Runoff from 
the adjacent uplands and occasional flooding from streams 
are hazards in some places. Working crop residue and other 
organic material into the surface every year helps to im- 
prove tilth and aeration (fig. 14). Excessive tillage and un- 
timely tillage compact this soil. (Capability unit IIw-2; 
Loamy Bottomland range site) 

Verdigris silt loam (0 to 1 percent slopes) (Vg).—This 
soil occurs on bottom lands throughout the prairie areas. 
It has the profile described as representative of the Verdi- 
gris series. 

Only a small part of this soil is in cultivation. Pecans, 
peanuts, cotton, corn, small grain, grain sorghum, alfalfa, 
and bermudagrass are suitable crops. Both native grasses 
and tame grasses are suitable for pasture. 

This soil can be used intensively and does not require 
special conservation measures. It is moderately easy to 
cultivate and is not susceptible to erosion. Runoff from the 
adjacent uplands and occasional flooding from streams are 
hazards in some places. Working crop residue and other 
organic material into the surface every year helps to im- 
prove tilth and aeration. Excessive tillage and untimely 


worked into the surface layer. 


tillage compact this soil. (Capability unit IIw-2; Loamy 
Bottomland range site) 


Use of the Soils for Crops and Pasture’ 


This section explains the system of classifying soils ac- 
cording to relative suitability for crops and pasture, de- 
scribes some of the management practices generally ap- 
plicable, and provides predictions of yields of the principal 
cultivated crops and pasture crops under defined levels of 
management. 

The suitability of each soil for use as cropland and pas- 
ture, and the management needs of each soil when so used, 
are discussed in the descriptions of the individual soils 
(pages 5 through 21). 


The Capability Classification System 


Capability classification is the grouping of soils to show, 
in a general way, their suitability for most kinds of farm- 
ing. It is a practical classification based on the limitations 
of the soils, the risk of damage when they are used, and the 
way they respond to treatment when used for the common 
field crops and pasture plants. The classification does not 
apply to most horticultural crops or to rice and other crops 
that have special requirements. The soils are classified ac- 
cording to degree and kind of permanent limitation but 
without consideration of major and generally expensive 
land-forming that would change the slope, depth, or other 
characteristics of the soils, and without consideration of 
possible but unlikely major reclamation projects. 

In the capability system, all the kinds of soil are grouped 
at three levels: the capability class, the subclass, and the 
unit. The eight capability classes in the broadest grouping 
are designated by Roman numerals I through VIIT. In 
class I are the soils that have few limitations, the widest 
range of use, and the least risk of damage when they are 
used. The soils in the other classes have progressively 
ereater natural limitations. In class VIII are soils and 


1Brnest O. Hint, conservation agronomist, Soil Conservation 
Service, assisted in preparing this section. 
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landforms so rough, so shallow, or otherwise so limited 
that they do not produce worthwhile yields of crops, for- 
age, or wood products. 

The subclasses indicate major kinds of limitations with- 
in the classes. Within most of the classes there can be as 
many as four subclasses. The subclass is indicated by add- 
ing a small letter, e, w, s, or c, to the class numeral, for ex- 
ample, IIe. The letter ¢ shows that the main limitation is 
risk of erosion unless close-growing plant cover is main- 
tained ; w means that water in or on the soil interferes with 
plant growth or cultivation (in some soils the wetness can 
be partly corrected by artificial drainage) ; s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and ¢, used in only some parts of the country, indi- 
cates that the chief limitation is climate that is too cold 
or too dry. 

In class I there are no subclasses, because the soils of this 
class have few or no limitations. Class V can contain, at the 
most, only subclasses 2, s, ‘and ¢, because the soils in it are 
subject to little or no erosion but have other limitations 
that restrict their use. 

Within the subclasses are the capability units, which are 
groups of soils enough alike to be suited to the same crops 
and pasture plants, to require similar management, and to 
be similar in productivity and other responses to manage- 
ment. The capability unit is a convenient grouping for 
making many statements about management of soils. 
Capability units generally are identified by numbers as- 
signed locally, for example, Tfe-1 or ITTe-2. 

The eight classes in the capability system and the sub- 
classes and units in Hughes County are described in the list 
that follows. The unit designation for each soil in the 
county can be found in the “Guide to Mapping Units.” 


Class I. Soils that have few limitations that restrict their 
use. 

Unit I-1. Deep, brownish, well-drained, level to 
nearly level soils on low terraces of the North 
Canadian and the South Canadian Rivers. 

Unit I-2. Deep, brownish, well-drained, level to 
nearly level soils on prairie uplands. 

Class II. Soils that have some limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Subclass IIe. Soils subject to moderate erosion if they 
are not protected. 

Unit IIe-1. Deep and moderately deep, brown- 
ish, well-drained, very gently sloping soils on 
oak-timbered uplands. 

Unit Ile-2. Deep and moderately deep, well 
drained and moderately well drained, very 
gently sloping soils on prairie uplands. 

Unit IIe-8. Deep, brownish, moderately well 
drained and somewhat poorly drained, very 
gently sloping soils on prairie uplands. 

Subclass IIw. Soils that have moderate limitations be- 
cause of excess water. 

Unit IIw-1. Deep, brownish, moderately well 
drained, level to nearly level soils on low ter- 
races along the North Canadian and the South 
Canadian Rivers. 


Unit IIw.-2. Deep, brownish, moderately well 
drained, level to nearly level soils on flood 
plains. 

Unit Ilw-3. Deep, brownish, well-drained, level 
to nearly level soils on flood plains. 

Subclass IIs. Soils that have moderate limitations 
of moisture capacity or tilth. 

Unit IIs-1. Deep, brownish, somewhat poorly 
drained, level to nearly level soils that have a 
thin surface layer; on prairie uplands. 

Unit IIs-2. Deep, brownish, somewhat poorly 
drained, level to nearly level soils that have a 
thick surface layer; on prairie uplands. 

Class III. Soils that have severe limitations that reduce 
the choice of plants, require special conservation prac- 
tices, or both. 

Subclass IITe. Soils subject to severe erosion if they 
are cultivated and not protected. 

Unit IITe-1. Deep, brownish, moderately well 
drained, very gently sloping soils and slickspots 
on prairie uplands. 

Unit II[Ie-2. Deep and moderately deep, well 
drained and moderately well drained, gently 
sloping soils on prairie uplands. 

Unit IlIe-3. Deep and moderately deep, well- 

drained, brownish, gently sloping soils on 

timbered uplands. 

Unit ITTe-4, Deep, grayish, well-drained, nearly 

level to very gently sloping, sandy soils on 

timbered uplands. 

nit IITe-5. Moderately deep and_ shallow, 

brownish, well-drained, very gently sloping 

soils on prairie uplands. 

nit ITTe-6. Deep and moderately deep, brown- 

ish, well drained and moderately well drained, 

gently sloping, eroded soils on prairie uplands. 

Unit IiTe-7. Deep and moderately deep, brown. 
ish, well-drained, gently sloping soils on 
timbered uplands. 

Subclass IIIw. Soils that have severe limitations be- 
cause of excess water. 

Unit TIlIw-1. Deep, grayish, somewhat poorly 
drained, level soils on flood plains. 

Subclass IIIs. Soils that have severe limitations of 
moisture capacity or tilth. 

Unit IIIs-1. Deep, brownish, somewhat exces- 
sively drained, level soils on low terraces of the 
North Canadian and the South Canadian 
Rivers. 

Class IV. Soils that have very severe limitations that re- 
strict the choice of plants, require very careful manage- 
ment, or both. 

Subclass IVe. Soils subject to very severe erosion if 
they are cultivated and not protected. 

Unit [Ve-1. Deep, brownish, moderately well 
drained, very gently sloping, eroded soils and 
slickspots on prairie uplands. 

Unit [Ve-2. Deep, brownish, well-drained, gently 
sloping to sloping soils. 

Unit [Ve-3. Moderately deep and shallow, brown- 
ish, well-drained, gently sloping soils on prairie 
uplands. 


qq 
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Unit IVe-4. Moderately deep and shallow, brown- 
ish, well-drained, gently sloping soils on tim- 
bered uplands. 

Subclass IVs. Soils that have very severe limitations 
of moisture capacity or tilth. 

Unit IVs-1. Deep, brownish, somewhat exces- 
sively drained, level to very gently sloping, 
sandy soils. 

Class V. Soils that are not likely to erode, but that have 
other limitations, impractical to remove, that limit their 
use largely to pasture, range, woodland, or wildlife food 
and cover. 

Subclass Vw. Soils too wet for cultivation; drainage 
or protection not feasible. 

Unit Vw-1. Deep, brownish, level and very 
gently sloping soils on frequently flooded flood 
plains. 

Class VI. Soils that have severe limitations that make them 
generally unsuitable for cultivation and limit their use 
largely to pasture or range, woodland, or wildlife food 
and cover. 

Subclass VIe. Soils severely limited, chiefly by risk 
of erosion, if protective cover is not maintained. 

Unit VIe-1. Deep, brownish, gently sloping to 
sloping, sandy, severely eroded soils. 

Unit VIe-2. Moderately deep and shallow, brown- 
ish, well-drained, gently sloping, ereded soils 
on timbered uplands. 

Unit VIe-3. Deep and shallow, brownish, gently 
sloping to sloping, severely eroded soils on 
prairie uplands. 

Unit VIe-4. Deep and shallow, brownish, nearly 
level to moderately steep, stony soils on prairie 

_ uplands and alluvial bottom lands. 

Unit VIe-5. Deep, brownish, strongly sloping and 
moderately steep, sandy soils. 

Class VII. Soils that have very severe limitations that 
make them unsuitable for cultivation and restrict their 
use largely to grazing, woodland, or wildlife. 

Subclass VIIs. Soils very severely limited by moisture 
capacity, stones, or other soil features. 

Unit VITs-1. Shallow and very shallow, brown- 
ish, sloping to moderately steep, stony soils on 
prairie uplands. 

Unit VIIs-2. Very shallow to deep, brownish, 
sloping to steep, stony soils on oak-timbered 
uplands, 

Unit VITs-3. Very shallow, brownish, steep, 
rough, stony soils on oak-timbered uplands. 

Unit VIIs-4. Very shallow and shallow, brown- 
ish, sloping, stony soils on prairie uplands. 

Class VIII. Soils and landforms that have limitations that 
preclude their use for commercial production of plants. 

Subclass VITIs. Soil materials that have little poten- 
tial for production of plants. 

Unit VITIs-1. Soil material affected by oil waste 
and salts. 


Common Management Problems and Practices 


Controlling water erosion, maintaining good tilth, and 
supplying plant nutrients are the major management prob- 
lems in this county. The Konawa and Stidham soils should 


be protected by cover crops after peanuts or row crops are 
harvested. Small grain planted alone or with a legume is a 
suitable cover crop. It can either be grazed or be turned 
under as a green-manure crop. Sudangrass and other close- 
growing crops are suitable as summer cover. 

In planning a pasture program, the choice of a basic 
grass 1s most important. It should be a grass that is suited 
to the soils and that provides forage as much of the year 
as possible. Overseeding with legumes helps to increase 
forage production. A bermudagrass-legume mixture, 
which is used extensively in this county, grows best on the 
Vanoss and other loamy soils and grows better than most 
other tame grasses on the Stidham and other sandy soils. 
Tall fescue grows well on the Verdigris soils and other 
soils on bottom lands. 

About 22,200 acres in Hughes County is flooded too 
frequently for crops. Drainage is needed in some places, 
largely because the soils, such as Osage soils, are not per- 
meable enough for rainwater to soak in and not sloping 
enough for it to run off. Plants are injured if the water re- 
mains on and in the soil for long periods. 


Predicted Yields 


Table 2 lists, for each mapping unit in Hughes County, 
the predicted average yields per acre of the principal dry- 
farmed crops, under two levels of management, Irrigation 
farming is not extensive in this county, and data on yields 
of irrigated crops are not available. 

Dryland farming.—The predicted yields in table 2 rep- 
resent long-term averages and include periods of crop 
failures. They are based partly on interviews with farmers 
and partly on records of fertility studies, crop variety 
tests, and rotation and tillage trials by the Oklahoma 
Agricultural Experiment Station. 

The figures in columns A represent. yields that can be 
expected under common management. Such management 
includes (1) using proper rates of seeding, proper dates 
of planting, and efficient methods of harvesting; (2) con- 
trolling weeds, insects, and diseases sufficiently to insure 
the growth of plants; (3) using terraces and contour tillage 
where necessary; (4) using little or no fertilizer; and (5) 
using a moldboard or one-way plow. 

The figures in columns B represent yields that can be 
expected under improved management, which consists of 
using the first three practices listed in the foregoing para- 
graph, plus (1) applying fertilizer in amounts indicated 
by soil tests; (2) using suitable crop varieties; (3) plant- 
ing cover crops on sandy soils subject to blowing; (4) 
using stubble-mulch tillage on sandy and loamy soils; (5) 
plowing early and leaving a rough, trashy surface if ero- 
sion is a hazard; and (6) using a suitable cropping system. 

Trrigation farming.—Most of the irrigated acreage in 
this county is on the bottom land of the South Canadian 
River. Sufficient water of good quality for irrigation can 
be obtained from fairly shallow wells, and smaller amounts 
can be obtained from large ponds and lakes, 

Detention reservoirs and large storage ponds could in- 
crease the amount of water available for irrigation, but at 
present the cost of construction is too high, compared to the 
benefit to be derived. From 2.5 to 3.0 acre-feet of storage 
space is required for each acre to be irrigated. 
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TaBLE 2.—Predicted average acre yields of principal dryfarmed crops under two levels of management 


[The figures in columns A indicate yields under common management; those in columns B indicate yields under improved management. 
Absence of a figure indicates that the crop is not suited to the particular soil or is not commonly grown under the level of management 


specified] 


Mapping unit 


Pe 


anuts 


Cotton 


Oats 


Corn 


Alluvial land...-_..--_--------- . 


Bates fine sandy loam, 1 to 3 per- 
cent slopes.._----.----------- 
Bates fine sandy loam, 3 to 5 per- 
cent slopes. _..--------------- 
Bates fine sandy loam, 3 to 5 per- 
cent slopes, eroded__._----_--- 
Bates-Collinsville fine sandy 
loams, 1 to 3 percent slopes ?- -- 
Bates-Collinsville fine sandy 
loams, 3 to 5 pereent slopes ?_ -- 
Brazos loamy fine sand_.-__----- 
Breaks-Alluvial land complex. ---- 
Brewer clay loam, ponded__------ 
Collinsville soils, 5 to 8 percent 
slopes. ._-._----------------- 
Dennis loam, 1 to 3 percent 
slopes_.___---.-------------- 
Dennis loam, 3 to 5 percent 
slopes. .._-.----------------- 
Dennis loam, 2 to 5 percent 
slopes, eroded____--.---------- 
Dougherty-Eufaula complex, 8 to 
20 percent slopes..------------ 
Eroded loamy land__--.--------- 
Eufaula fine sand, undulating._--- 
Hartsells fine sandy loam, 1 to 3 
percent slopes..._-_---------- 
Hartsells fine sandy loam, 3 to 5 
percent slopes_.-_------------ 
Hartsells fine sandy loam, 3 to 5 
percent slopes, croded___.--.-- 
Hartsells-Hector fine sandy loams, 


2 to 5 percent slopes ?.._--.-.-- . 


Hartsells-Hector complex, 2 to 5 
percent slopes, eroded ?__-.--_- 
Hector complex, 5 to 30 percent 
slopes___...-..--------------- 
Konawa fine sandy loam, 1 to 3 
percent slopes__.----.-------- 
Konawa fine sandy loam, 3 to 5 
percent slopes__..------------ 
Konawa fine sandy loam, 2 to 5 
percent slopes, eroded___--_--- 
Konawa loamy fine sand, 3 to 8 


percent slopes.--------------- . 


Konawa loamy fine sand, 3 to 8 


percent slopes, severely eroded_.|_ 


Ochlockonee fine sandy loam_---- 


Oil-waste land__-_-.--.---------- _ 


Okemah-Slickspots complex, 1 to 
3 percent slopes 2__------------ 

Okemah-Slickspots complex, 1 to 
3 percent slopes, eroded #_____ ~~ 


Osage clay___------------------ - 


Parsons silt loam, 0 to 1 percent 
slopes.__--------------------- 
Reinach very fine sandy loam_--_-- 


Rough stony land___.----.------ - 


Stidham loamy fine sand, 0 to 2 
percent slopes___------------- 


See footnotes at end of table. 


Grain 
sorghum 
Aj B 
Bu. | Bu 
28 | 42 
24 | 40 
20 | 30 
20 | 30 
“92) 35° 
44°] 65 
36 | 48 
82 | 44 
28 | 40 
22 | 36 
16 | 29 
14 | 24 
28 | 48 
24 | 40 
20 | 33 
“33 | 48 
20 | 30 

“25 | 42 
27 | 44 
36 | 60 
20 | 36 


Alfalfa 
A B 
Tons ; Tons 
17) 2.7 
1.4) 2.5 

"3.5 | 45° 
1.7/2.8 
2.0 | 3.2 
1.5|2.3 

2.38/37 

“3.0 | 40° 


Bermudagrass pasture 


Native 
hay 

A B 
Tons | Tons 
1.2/1.5 
11/215 
Li] 14 
1.0/ 1.3 
13/17 
10) 1.3 
1.4) 1.9 
1.0/1.5 
1.4/1.8 
1.3] 1.7 
7) 29 
7) 2.9 
. 6 .8 
L317 
1311.7 
“L4/ 18 
10) 1.3 
“12/16 
10/13 
14/18 
9112 


Common 
A B 
AUM'AUM 
4.0 | 6.0 
4.0] 6.0 
3.0] 5.5 
2.5 | 4.5 
2.5 | 4.5 
2.0] 4.0 
3.5 | 4.5 
2.5 | 4.0 
4.5 | 6.0 
4.0; 5.5 
3.8 | 5.5 
3.5 | 4.5 
2.0} 3.0 
2.0 ; 3.0 
3.5 | 5.5 
3.0 | 5.0 
2.5 | 4.5 
2.5 | 4.0 
2.0 | 3.5 
3.5 | 5.6 
3.5 | 5.6 
2.1) 4.5 
2.0 | 3.0 
2.0 | 3.0 
4.5 | 6.0 
25) 4.5 
2.0 | 4.0 
3.0 | 4.5 
3.0 | 4.5 
4.5 | 6.5 
3.01 5.5 


Improved 
A B 
AUM'4UM! 
4.0 6.5 
4,0 6.5 
4.0; 6.5 
3.5 5. 0 
3.5 5.0 
3.0) 4.5 
3.5 6.5 
3.0) 4.5 
5.0] 8.0 
4.5 7.5 
4.0} 7.0 
3.8 6. 0 
2.0) 4.0 
4.0 7.0 
3. 5 6.5 
3.0 5.5 
2.5 5. 0 
5.3 7.0 
5.3 7.0 
3.0 6.3 
2.5 4.0 
5.5 | 8.0 
3. 0 5. 5 
3. 0 5. 0 
4.0 5. 5 
4.0 5. 5 
6.0) 80 
4.51 6.0 
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TasBLE 2.—Predicted average acre yields of principal dryfarmed crops under two levels of management—Continued 


Bermudagrass pasture 
Peanuts | Cotton Oats Corn Grain Alfalfa Native 
sorghum hay 
Mapping unit Common | Improved 
A|B A B A/]B/;]|Aj,BI{A!]BjA B A B A B A B 
Bu { B Eb. of Fb. io Bu.) Bu. | Bu. | Bu. | Bu. | Bu. | Tons | Tons | Tons | Tons |AUM!|AUM'UAUMIAUM! 
rei) mn 
Talihina-Collinsville complex, 5 
to 20 percent slopes__________- ~u--|----|--e-- |e eee ~---|----|----]---- ----|----|-----|.----/|_-----|---- J) Jee |e jee 
Taloka silt loam, 0 to 1 percent 
slopes____---------.---_-.--- 26 | 50 | 245 | 420 | 35 | 55} 31 | 44 | 28} 48) 2.1/3.2) 12;)/1.7/30145)/40)] 60 
Taloka silt loam, 1 to 3 percent 
slopes___------------- 22 .--- 26 | 45 | 240 | 460 | 35 | 55 | 26 | 40 | 28 | 4812.1/3.2)/13/17)/3.0)/45/40)] 60 
Vanoss loam, 0 to 1 percent slopes_) 28 | 55 | 248 | 500 | 40 | 55 | 87 | 50 | 35 | 55] 2.4/3.4]141/18]5.5,65]60 8.5 
Vanoss loam, 1 to 3 percent slopes_| 27 | 53 | 240 | 460 | 35 | 51 | 32 | 45 | 28 | 45/22/32114)18155/65;60) 85 
Verdigris clay loam___-..__.._._- ~---|----| 275 | 550 | 40 | 55 | 52 | 74 | 50 | 70}3.3)44/15/2015.5/7.517.0] 90 
Verdigris silt loam__-_..__..__._- 26 | 52 | 270 | 535 | 40 | 55 | 50 | 72 | 48 | 68) 3.2)42)/1.5'20)55)/7.5 17.0] 9.0 


1 AUM, animal-unit-months, is a term used to express the number 
of months that 1 animal unit can graze 1 acre without injury to the 
pasture. An animal unit is 1 cow, 1 steer, 1 horse, 5 hogs, or 7 sheep. 


Use of the Soils for Range’ 


About 40 percent of Hughes County is in native range. 
The soils used as range are very shallow to deep and nearly 
level to steep. The better soils are cultivated. Most of the 
range has been taken over by livestock farms, but there are 
a few large ranches. The stock is sold mainly as weaner 
calves. The rangeland normally is grazed the year around, 
but the forage 1s supplemented with protein cubes, hay, 
and pasture of tame grasses or small grain. 

On well-managed range, the vegetation is a mixture of 
grass, perennial legumes, forbs, shrubs, and other forage 
plants. The common kinds of grass are little bluestem, big 
bluestem, indiangrass, and switchgrass. 


Range Sites and Condition Classes 


Effective range management requires knowledge of the 
kind and quantity of forage that different soils are capable 
of producing and of the present condition of the vegeta- 
tion in relation to the potential vegetation. 

For the purpose of discussing range management, soils 
are placed in groups called range sites. A range site is an 
area of range that, because of its particular combination of 
soil, climate, and topography, has a particular potential 
for producing native forage plants. 

The plants on any given range site are grouped, accord- 
ing to their response to grazing, as decreasers, increasers, 
and invaders. Decreasers are plants in the potential plant 
community that tend to decrease if heavily grazed. These 
plants generally are the tallest, most, productive, and most 
palatable perennials. Increasers are plants in the potential 
community that normally increase as the decreasers de- 
cline. These plants generally are the shorter, less produc- 
tive, less palatable plants. Under prolonged heavy grazing, 
the increasers become dominant. Invaders are plants that 
are not part of the original vegetation but that become es- 


*By Neat STIDHAM, Tange conservationist, Soil Conservation 
Service. 


2 Yields on the soils of this 


complex differ from yields on each 
soil where it occurs alone. 


tablished if both the decreasers and the increasers decline. 
They may be woody plants or herbaceous annuals or peren- 
nials, and they may originate nearby or at a great distance. 

Four condition classes represent the degree to which the 
composition of the existing plant community is different 
from that of the potential plant community. Condition 
class is determined by estimating the relative production, 
by weight, of the various species that make up the existing 
plant community. 

A range is in excellent condition if 76 to 100 percent of 
the present vegetation is of the same kind as the original 
vegetation. It is in good condition if the percentage is be- 
tween 51 and 75, in fair condition if the percentage is be- 
tween 26 and 50, and in poor condition if the percentage is 
25 or less. 

A range site in excellent condition is at or near its maxi- 
mum. productivity. It has a plant cover that adequately 
protects the soil, encourages the absorption of moisture, 
and helps to maintain fertility. A site in good condition has 
lost some of its decreaser plants, but it is still productive 
and can be maintained and improved by good manage- 
ment of grazing. A site in fair condition has a severely 
altered plant community in which increasers are dominant 
and invaders are becoming prominent. Generally, the 
amount of litter is inadequate for protection against com- 
paction and erosion. Such areas ordinarily need to be closed 
to,grazing for an entire growing season to bring about an 
improvement in their condition. A site in poor condition 
has lost almost all of the desirable forage plants, has few 
plants that are part of the original vegetation, and has 
many invaders. 

Trends in range condition are indicated by the vigor of 
the plants, the abundance of desirable seedlings, changes in 
plant composition, accumulation of plant residue, and con- 
clition of the soil surface. 


Descriptions of Range Sites 


The soils of Hughes County have been grouped into 12 
range sites, which are described in the following pages. 
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Soils that produce similar kinds and amounts of vegeta- 
tion and that require and respond to about the same man- 
agement have been grouped together. In each description 
are shown important soil characteristics, principal plants, 
and estimates of yields. The estimates are based on sam- 
ples clipped at ground level and air dried. They represent 
total herbage production, not production of usable forage. 

To find the range site in which each soil has been placed, 
turn to the “Guide to Mapping Units.” Oil-waste land is 
not in any range site. 


Claypan Prairie range site 


Parsons silt loam, 0 to 1 percent slopes, is the only soil 
in this site. It has a subsoil of very slowly permeable, com- 
pact clay, which restricts the penetration of moisture and 
the development of roots. Because of the clay, this site 
is wetter in wet periods and drier in dry periods than the 
adjacent Loamy Prairie range site. 

This site is moderately productive. If it is in excellent 
condition, 70 percent of the vegetation consists of little 
bluestem, big bluestem, indiangrass, switchgrass, fringe- 
leaf paspalum, purpletop, gayfeather, sunflower, and 
heath aster. The remaining 80 percent consists of meadow 
dropseed, Scribner panicum, hairy grama, wild-indigo, 
slimflower scurfpea, and goldenrod. After prolonged over- 
grazing, this site is invaded by narrowleaf sumpweed, 
lanceleaf ragweed, bitter sneezeweed, annual brome, three- 
awn, jointtail, lovegrass, and broomsedge bluestem. 

In favorable years, forage production is about 4,800 
pounds per acre. In unfavorable years, it is about 2,800 
pounds per acre. 


Eroded Prairie range site 


Eroded loamy land makes up this site. As a result of 
severe sheet and gully erosion, the root zone is shallow 
and stores little moisture. 

This site is capable of producing a mixture of indian- 
grass, big bluestem, and little bluestem, but maximum 
production is only about half that of the Loamy Prairie 
range site. Deferment of grazing for an entire growing 
season may be required to protect the soils from erosion 
until the grass can become reestablished. 

In favorable years, forage production is about 3,500 
pounds per acre. In unfavorable years, it is about 1,500 
pounds per acre. 


Loamy Prairie range site 


This site consists of nearly level to sloping soils that 
have a granular, porous surface layer of loam, silt loam, 
or fine sandy loam. They have good capacity for storing 
moisture and for root development. 

This site is the most productive of the upland sites 
(fig. 15). If it is in excellent condition, about 80 percent 
of the vegetation consists of big bluestem, little bluestem, 
indiangrass, and switchgrass, and about 5 percent of le- 
gumes and of forbs such as tickclover, leadplant, gay- 
feather, and sunflower. The rest consists of increasers. 

Common increasers are meadow dropseed, Scribner 
panicum, heath aster, sticky goldenrod, Louisiana sage- 
wort, purpletop, wild-indigo, and jointtail. Invaders in- 
clude western ragweed, lanceleaf ragweed, narrowleaf 
sumpweed, common broomweed, white snakeroot, annual 
brome, annual three-awn, broomsedge bluestem, splitbeard 
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Figure 15—A Dennis loam in a lightly used area of the Loamy 
Prairie range site. The pond helps to distribute grazing. 


bluestem and, in the low places, hawthorn and 
persimmon. 

In favorable years, forage production is about 7,000 
pounds per acre. In unfavorable years, it 1s about 3,500 


pounds per acre. 


Shallow Prairie range site 


This site consists of very shallow and shallow, medium- 
textured soils. Most of the acreage has sandstone fragments 
on or near the surface, but some areas are fairly free of 
stones. A good mulch forms if the forage is not overgrazed, 
and this mulch absorbs water readily. 

This site (fig. 16) produces almost the same kind of 
vegetation as the Loamy Prairie range site, but the poten- 
tial production is about 25 percent less. If the site is in 
excellent condition, about 70 percent of the vegetation con- 
sists of little bluestem, big bluestem, indiangrass, switch- 
grass, wildrye, tall dropseed, Virginia tephrosia, catclaw 
sensitivebrier, and perennial sunflower. The rest, consists of 
increasers, among which are side-oats grama, hairy grama, 
meadow dropseed, silver bluestem, jointtail, ashy sunflower, 
heath aster, sticky goldenrod, coralberry, and sumac. In- 
vaders are annual brome, three-awn, splitbeard bluestem, 
broomsedge bluestem, ragweed, broomweed, bitter sneeze- 
weed, hawthorn, and persimmon. 


Figure 16.—Collinsville soils in an area of the Shallow Prairie 
range site. The site is in excellent condition. 
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In favorable years, forage production is about 4,400 
pounds per acre. In unfavorable years, it 1s about 2,600 
pounds per acre. 


Slickspot range site 


The Slickspot range site is made up of slickspots, which 
have a hard surface crust. The site is surrounded by areas 
of the Loamy Prairie range site. As a result of a concen- 
tration of salts and a subsoil of compact clay, the vegeta- 
tion is limited to plants that tolerate salt and resist 
drought. 

If this site is in excellent condition, about 65 percent of 
the vegetation consists of little bluestem, switchgrass, and 
wildrye. The rest consists of increasers, among which are 
longspike tridens, meadow dropseed, Scribner panicum, 
sedges, and rushes. Invaders are lanceleaf ragweed, narrow- 
leaf sumpweed, bitter sneezeweed, croton, and three-awn. 

In favorable years, forage production is about 1,800 
pounds per acre. In unfavorable years, it is about 800 
pounds per acre. 


Deep Sand Savannah range site 


This site consists of deep sandy soils on uplands. 

If this site is in excellent condition, about 75 percent 
of the vegetation consists of grasses and forbs and 25 per- 
cent consists of woody plants. About 80 percent of the 
forage is made up of little bluestem, big bluestem, indian- 
grass, switchgrass, broadleaf uniola, and beaked panicum. 
The rest consists of increasers, among which are purple- 
top, tall dropseed, Scribner panicum, sand lovegrass, and 
Texas bullnettle. After fires or prolonged overgrazing, this 
site is invaded by broomsedge bluestem, splitbeard blue- 
stem, annual three-awn, showy partridgepea, ragweed, 
marestail, and white snakeroot. The principal trees are 
post oak, blackjack oak, red oak, hickory, flowering dog- 
wood, winged elm, persimmon, and sassafras. Dense, 
scrubby stands of post oak, blackjack oak, elm, and per- 
simmon sprouts develop if the site is overgrazed for a long 
time. 

In favorable years, forage production is about 4,000 
pounds per acre. In unfavorable years, it is about 2,500 
pounds per acre. 


Sandy Savannah range site 


This site consists of fine sandy loams. 

If this site is in excellent condition, about 80 percent of 
the vegetation consists of little bluestem, big bluestem, 
indiangrass, and switchgrass. The rest consists of purple- 
top, Scribner panicum, goldenrod, aster, and perennial 
sunflower. After prolonged overgrazing, heavy use, or 
fires, this site is invaded by broomsedge bluestem, annual 
three-awn, ragweed, bitter sneezeweed, and croton. Areas 
in poor condition have the appearance of a solid stand of 
post oak, blackjack oak, elm, hawthorn, and persimmon. 

In favorable years, forage production is about 5,000 
pounds per acre. In unfavorable years, it is about 3,000 
pounds per acre. 


Savannah Breaks range site 


Rough stony land makes up this site. It has slopes of 
more than 30 percent. The soil material is dominantly very 
shallow but is deep in places. The water-holding capacity 
is low, and much of the rainfall is lost as runoff. 


If this site is in excellent condition, about 80 percent 
of the vegetation consists of little bluestem, big bluestem, 
indiangrass, switchgrass, legumes, and forbs. About 10 
percent consists of post oak, 5 percent of blackjack oak, 
and 5 percent of other woody plants. Common increasers 
are purpletop, Scribner panicum, goldenrod, aster, and 
perennial sunflower. After fires or prolonged heavy graz- 
ing, the plant cover becomes almost a solid stand of 
scrubby post oak, blackjack oak, elm, hawthorn, and scat- 
tered persimmon trees. The forage plants deteriorate into 
a thin, weak stand of little bluestem, broomsedge bluestem, 
annual three-awn, poverty oatgrass, ragweed, croton, and 
bitter sneezeweed. 

In favorable years, forage production is about 3,500 
pounds per acre. In unfavorable years, it is about 1,750 
pounds per acre. 


Shallow Savannah range site 


This site consists of gently sloping to steep, very shallow 
and shallow soils on upland ridges. The ridges have hori- 
zontal beds of sandstone, which limit the water-holding 
capacity and restrict penetration by plant roots. Runoff 
1s excessive. 

If this site is in excellent condition, about 75 percent 
of the vegetation consists of big bluestem, little bluestem, 
indiangrass, switchgrass, legumes, and forbs. The rest 
consists of open stands of post oak, blackjack oak, and 
scattered hickory trees. Weeds and oak sprouts invade 
areas that are overgrazed. Chemicals or foliage sprays 
can. be used to control unwanted plants until the grass can 
be reestablished. 

In favorable years, forage production is about 38,000 
pounds per acre. In unfavorable years, it is about 1,500 
pounds per acre. 


Heavy Bottomland range site 


This site consists of nearly level, deep, clayey soils that 
become waterlogged in wet periods and are dry in summer. 

Between 60 and 70 percent of the vegetation on this 
site is herbaceous, and the rest is woody. A large part of 
the vegetation consists of wildrye, uniola, sedges, and 
rushes, plants which grow mainly during cool periods. 
Switchgrass, prairie cordgrass, big bluestem, and Florida 
paspalum grow in the better drained parts if the site 
1s In excellent condition. The woody plants are American 
elm, bois-d’arc, poison-ivy, and indigobush. Common in- 
vaders are sumpweed, buffalograss, meadow dropseed, 
ragweed, windmillgrass, trumpetvine, possumhaw, and 
hawthorn, elm, and ash trees. 

In favorable years, forage production is about 7,000 
pounds per acre. In unfavorable years, it is about 4,000 
pounds per acre. 


Loamy Bottomland range site 


This site consists of deep, dark-colored, loamy soils. 

This is the most productive site in the county. If it is 
in excellent condition, about 65 percent of the vegetation 
is made up of eastern gamagrass, prairie cordgrass, big 
bluestem, switchgrass, broadleaf uniola, and wildrye. The 
rest consists of pecan and walnut trees, indigobush, pas- 
sionvine, trumpetvine, and other woody plants. In areas 
that are flooded, the vegetation consists mainly of johnson- 
grass, bermudagrass, pecan sprouts, trumpetvine, seacoast 


sumpweed, marestail, ragweed, white snakeroot, haw- 
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thorn, persimmon, and a few patches of indiangrass, big 
bluestem, and switchgrass, 

In favorable years, forage production is about 10,000 
pounds per acre. In unfavorable years, it is about 6,000 
pounds per acre. 


Sandy Bottomland range site 


Brazos loamy fine sand makes up this site. It is on the 
bottom lands of the North Canadian and the South Ca- 
nadian Rivers. The water-intake rate is rapid, and the 
water-holding capacity is low. 

The vegetation is about 70 percent switchgrass, indian- 
grass, and big bluestem; 10 percent fringeleaf paspalum, 
purpletop, and beaked panicum; and 20 percent cotton- 
wood and willow trees, sand plum, and wild grape. 
Bermudagrass is carried in by floods and becomes estab- 
lished. The common invaders are sandbur, sand dropseed, 
Texas bullnetile, snake cotton, camphor weed, annual wild 
buckwheat, and prickly poppy. 

In favorable years, forage production is about 4,000 
pounds per acre. In unfavorable years, it is about 2,000 
pounds per acre. 


Use of the Soils for Woodland, Wind- 
breaks, and Post Lots’ 


Nearly half of Hughes County has a woody cover. 
Evidently some of the soils formerly supported red oak 
and post oak of commercial quality, but fires, close graz- 
ing, and the clear cutting of all commercial species have 
eliminated these desirable trees from the uplands. Gen- 
erally, the bottom lands also have been cleared so they 
could be put to more remunerative uses, but native stands, 
mostly of scrub oak, still occur on the sandy soils and in 
rough, stony areas along the North Canadian and the 
South Canadian Rivers and the principal tributaries of 
these streams. These stands are of sufficient extent and 
quality that their potential productivity can be estimated. 

Following are some suggestions for owners of wood- 
land who may wish to maintain and manage their soils for 
post-lot plantings and windbreaks. Woodland can also 
be used for wildlife habitat or recreation or maintained 
for its esthetic value. 


Post-Lot Plantings 


Less than half the acreage of Hughes County is suitable 
for post-lot plantings, which require a deep, permeable 
soil. Posts can be grown on the same kinds of soils as 
field crops. Rapid growth is essential for both. 


Windbreak Plantings 


Farmstead windbreaks help to protect dwellings and 
livestock from winds and winter storms. They are espe- 
cially needed where there is no natural shelter. 

Windbreak plantings are not so exacting in their require- 
ments as post-lot plantings. Different kinds of trees can 
be used, and kinds suitable for a specific site can be chosen 
after consideration of the characteristics of the soils. 


® Prepared by CHartes P, BuRKE, woodland conservationist, Soil 
Conservation Service. 


Furthermore, windbreak sites can be improved by irriga- 
tion, drainage, and tillage. The trees should be spaced 
far enough apart to allow for cultivation. Cottonwood, 
elm, sycamore, and other fast growing and moderately fast 
growing trees need wider spacing than other trees. 

A multiple-row windbreak in this county should include 
one or more rows of evergreens, such as Austrian pine, 
ponderosa pine, shortleaf pine, Arizona cypress, and east- 
ern redcedar. Shortleaf pine is suited only to the sandy 
or loamy soils. Evergreens increase the attractiveness of 
the windbreak and furnish year-round protection. They 
outlive most deciduous trees. 

The outside row of a multiple-row windbreak should 
consist of a dense growth of low-growing shrubs and small 
trees. Suitable plants include common lilac, American 
plum, and Tatarian honeysuckle, which is not to be con- 
fused with the honeysuckle vine. Russian mulberry also 
can be planted in the outside row, but it should be pruned 
severely to keep it low and dense. 


Windbreak and Post-Lot Groups 


The soils of Hughes County have been placed in four 
groups according to their suitability for windbreak and 
post-lot plantings. Each group consists of soils that have 
about the same potential for producing the same kinds of 
trees under similar management. The groups are described 
in the following paragraphs. Shown in the descriptions 
of groups 1 and 2 are site indexes for specified trees that 
are suited to the soils. A site index is the average height, 
in feet, that the dominant trees in a fully stocked, even- 
aged stand will attain in 50 years. 

The names of soil series represented are mentioned in the 
description of each group, but this does not mean that all 
the soils of a given series are in the group. To find the 
names of all the soils in any given group, refer to the 
“Guide to Mapping Units.” 

Group 11s made up of deep, nearly level to gently slop- 
ing, loamy and sandy soils on bottom lands and uplands. 
In the group are Alluvial land and soils of the Brazos, 
Konawa, Ochlockonee, Reinach, Vanoss, and Verdigris 
series, 

Black locust, catalpa, and red mulberry trees are suit- 
able for post-lot plantings on these soils. Bois-d’are, in 
addition, grows well on the Verdigris soils. Fast-growing 
trees suitable for windbreak plantings include American 
elm, Siberian elm, sycamore, black locust, and green ash. 

Only the Brazos, Konawa, Ochlockonee, and Reinach 
soils are suitable for trees of commercial value. Brazos 
soils have a site index of 73 for cottonwood, 53 for black 
oak, and 48 for post oak. Konawa soils have a site index 
of 66 for red oak and 74 for cottonwood; Ochlockonee soils 
lave a site index of 57 for black oak; and Reinach soils 
have a site index of 66 for red oak and 74 for cottonwood. 

Group 2 is made up of deep and moderately deep, nearly 
level to gently sloping, well-drained to somewhat poorly 
drained, loamy and sandy soils on low terraces and up- 
lands. In the group are soils of the Bates, Brewer, Dennis, 
Hartsells, Stidham, and Taloka series. 

Only black locust trees are suitable for post-lot plant- 
ings on all these soils; bois-d’arc also is suitable for plant- 
ings on Brewer soils. Fast-growing trees suitable for 
windbreak plantings include American elm, Siberian elm, 
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sycamore, black locust, and green ash. These trees need 
to be watered during extended droughts. 

Only the Brewer and Stidham soils are suitable for 
trees of commercial value. Brewer soils have a site index 
of 70 for cottonwood, and Stidham soils have a site index 
of 68 for black oak. 

Group 3 is made up of deep and moderately deep, 
nearly level to moderately steep, somewhat poorly drained 
to somewhat excessively drained, clayey, loamy, and sandy 
soils on uplands. The erosion hazard.is slight to severe, In 
the group are soils of the Bates, Dennis, Dougherty, 
Eufaula, Hartsells, Hector, Konawa, Okemah, and Osage 
series. 

Post-lot plantings of black locust on the Dougherty, 
Eufaula, and uneroded Konawa soils are successful ex- 
cept during droughts. Bois-d’are is suitable for planting 
on the Dennis, Okemah, and Osage soils. Eroded Bates, 
Dennis, Hartsells, Hector, and Konawa soils in this group 
are not suitable for post-lot plantings. 

All the soils in the group can be managed for wind- 
break plantings. Suitable fast-growing trees include 
American elm, Siberian elm, sycamore, black locust, and 
green ash. These trees require extra space between the rows 
and need to be cultivated intensively during the first two 
growing seasons. Even then, the mortality rate may be 
so high in dry periods that replanting is needed. 

None of the soils in this group have potential for com- 
mercial timber production. 

Group 4 is made up of deep to very shallow, level to 
steep, somewhat poorly drained to somewhat excessively 
drained, loamy soils on bottom lands and uplands. The 
erosion hazard is slight to severe. In the group are Breaks- 
Alluvial land complex, Eroded loamy land, Oil-waste 
land, Rough stony land, and soils of the Bates, Collinsville, 
Hector, Okemah, Parsons, and Talihina series. 

Shallowness, rockiness, salinity, erosion hazard, and 
other unfavorable features make these soils unsuitable for 
trees. 


Use of the Soils for Wildlife and Fish‘ 


Wildlife habitats in Hughes County are mainly on 
prairie uplands and on timbered uplands and bottom 
lands. The most extensive prairies are in the northwestern 
quarter of the county; there are smaller areas in the north- 
eastern and southern parts. The timbered uplands are in 
the eastern and southern parts. The timbered bottom lands 
are along Long George Creek, Wewoka Creek, Little 
Wewoka Creek, and the North Canadian River in the 
northern part of the county and along the South Canadian 
River, which flows eastward across the central part. 

The important kinds of wildlife are bobwhite quail, 
mourning dove, fox squirrels, deer, cottontail rabbits, rac- 
coons, foxes, minks, opossums, skunks, and muskrats. In 
recent years small numbers of armadillos have migrated 
from the south. Predatory animals and birds are foxes, 
coyotes, wolves, bobcats, and many species of hawks and 
owls. There are also many species of songbirds and, dur- 
ing the migration seasons, small numbers of waterfowl. 

Bobwhite quail is the most sought after game bird in this 


‘Prepared by Jerome F. Syxora, biologist, Soil Conservation 
Service. 


county. Unless the weather has been exceptionally unfavor- 
able, a large number of these birds is available for hunting 
each year. The season for hunting mourning doves begins 
about September 1 and normally is open for at least a 
month. The take generally is small. 

Coyotes, raccoons, foxes, and bobcats are chased with 
hounds, mainly for sport. The skins are seldom pelted and 
sold for fur. Some opossums, skunks, muskrats, and minks 
are trapped for their pelts, but there are only small num- 
bers of these animals. Minks are the most valuable fur- 
bearers in the county. Cottontail rabbits are hunted only 
when snow is on the ground. Restocking of deer began 
some years ago, and some deer are shot each year. Water- 
fowl are hunted only for short periods during the migra- 
tion season in fall, 

The larger streams in this county contain black bass, 
channel catfish, bullhead catfish, flathead catfish, crappie, 
carp, buffalo, and numerous species of small sunfish. Many 
farm ponds and water-detention structures are stocked 
with black bass, bluegill (shell-cracker), and channel 
catfish. Most of these ponds, however, remain turbid and, 
as a result, produce low yields of fish. Only bullhead cat- 
fish and channel catfish are likely to reproduce in these 
waters. Bass, bluegill, and sunfish cannot tolerate muddy 
water during the spawning season. The Osage, Verdigris, 
Parsons, and Okemah soils are not suitable for fish ponds, 
because the water becomes too muddy. Ponds built in the 
more permeable or excessively drained soils, such as the 
Reinach and Brazos soils, cannot normally maintain a 
high enough water level for fish. 

Assistance in the management of fishponds can be ob- 
tained from local representatives of the Soil Conservation 
District, the Soil Conservation Service, the State Wildlife 
Conservation Department, the U.S. Fish and Wildlife 
Service, the State universities and their wildlife specialist 
extension services, and the county extension director. Fish 
for stocking can be obtained from State and Federal 
hatcheries. 

The availability of food and cover for wildlife coincides 
in a general way with the five soil associations. These asso- 
ciations are discussed in the section “General Soil Map” 
and are shown on the map at the back of this publication. 

Soil association 1, which consists mainly of Dennis, 
Bates, and Talihina soils, furnishes good habitat for quail, 
mourning doves, and rabbits. Since these soils are largely 
in cultivation, many kinds of desirable foods are available 
to wildlife. Quail and rabbits find woody cover along 
fence rows, field edges, and drainageways (fig. 17). Deer 
prefer areas bordered by timbered bottom lands. 

Soil association 2, which consists mainly of Verdigris 
and Osage soils, furnishes good: habitat for deer, quail, 
squirrels, and rabbits. These soils are fertile and nearly 
level. They occur near the larger streams. About half the 
acreage is in cultivation. Uncultivated areas have a good 
cover of hawthorn shrubs, which provide both food and 
cover for wildlife. 

Soil association 3, which consists mainly of Hector and 
Hartsells soils, furnishes mast, browse, and a heavy wooded 
cover, mainly of oak and hickory, for deer and squirrel. 
The soils in this association support less palatable, and 
fewer kinds of plants than the other soil associations, but 
a small acreage is planted to corn, peanuts, cotton, oats, 
grain sorghum, and other crops. The habitat for deer and 
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Figure 17.—Multiffora rose hedge along the edge of a field of 
Dennis loam. 


quail is enhanced by waste grain in the fields and by native 
plants that thrive near the cultivated areas. 

Soil association 4, which consists mainly of Konawa and 
Stidham soils, furnishes good habitat for al] the important 
kinds of wildlife. Although this association makes up only 
a small part of the county, it supports more kinds of wild- 
life food and cover than the other associations. Because 
the soils are deep, plants develop an extensive root system 
and grow well even when they lack moisture. About half 
the acreage is planted to corn, grain sorghum, oats, alfalfa, 
peanuts, cotton, and other crops. 

Soil association 6, which consists mainly of Reinach and 
Brazos soils, furnishes good wildlife habitat, particularly 
for deer, squirrels, and songbirds. A large acreage 1s 
cultivated, but field edges and untillable areas near streams 
offer an abundance of food and cover. There are many 
kinds of woody plants, including oak, cottonwood, pecan, 
bois-d’arc, mulberry, elm, plum, wild cherry, ash, hack- 
berry, walnut, hawthorn, huckleberry, and sumac. 


Use of the Soils in Engineering’ 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, facilities 
for water storage, erosion control structures, drainage 
systems, and sewage disposal systems. The properties most 
important to engineers are permeability to water, shear 
strength, compaction characteristics, soil drainage, shrink- 
swell characteristics, grain size, plasticity, and reaction 
(pH). The depth to the water table, the depth to bedrock, 
and topography also are important. 

Information in this survey can be used to— 

1. Make studies that will aid in selecting and develop- 
ing industrial, business, residential, and recre- 
ational sites. 

2. Make preliminary estimates of soil properties that 
are significant in the planning of agricultural 


5 Prepared by Forrest McCiune, engineer, Soil Conservation 
Service. 
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drainage systems, farm ponds, irrigation systems, 
and diversion terraces. 

. Make preliminary evaluations of soil and ground 
conditions that will aid in selecting locations for 
highways, airports, pipelines, and cables, and in 
planning detailed investigations at the selected 
locations. 

4, Locate probable sources of topsoil and other con- 

struction materials. 

5. Correlate performance of engineering structures 
with soil mapping units to develop information 
for overall planning that will be useful in design- 
ing and maintaining certain engineering practices 
and structures. 

6. Determine the suitability of soils for cross-country 
movement of vehicles and construction equipment. 

7. Supplement the information obtained from other 
published maps and reports and aerial photo- 
graphs to make maps and reports that can be used 
readily by engineers. 

8. Develop other preliminary estimates for construc- 
tion purposes pertinent to the particular area. 


co 


With the use of the soil map for identification, the engi- 
neering interpretations in this section can be useful for 
many purposes. It should be emphasized that they do not 
eliminate the need for sampling and testing at the site 
of specific engineering works involving heavy loads and 
excavations deeper than the depths of layers here reported. 
Even in these situations, the soil map is useful in planning 
more detailed field investigations and for suggesting the 
kinds of problems that may be expected. 


Agricultural and Engineering Classification 
Systems 


The system of classifying soils used by the American 
Association of State Highways Officials (AASHO)® is 
based on field performance of the soils in highways. In 
this system soils are placed in seven principal groups. The 
groups range from A~1, which consists of gravelly soils of 
high bearing capacity, to A-7, which consists of clayey 
soils that have low strength when wet. Within each group 
the relative engineering value of the soil material is in- 
dicated by a group index. Group indexes range from 0 for 
the best material to 20 for the poorest. The group index 
number is shown in parentheses following the soil group 
symbol, for example, A-4(5). 

The Unified classification system ? is based on the identi- 
fication of soils according to texture, plasticity, and per- 
formance as material for engineering structures. Soil 
materials are identified as coarse grained—gravel (G) and 
sand (S); fine grained—silt (M) and clay (C); and 
highly organic (O). Clean sand is designated by the sym- 
bols SW and SP; silty and clayey sand by the symbols SM 
and SC; silt or clay that has a low liquid limit by the sym- 
bols ML and CL; and clay that has a high liquid limit by 
the symbols MH and CH. 


6 AMERICAN ASSOCIATION OF STATE HiagHwayY OFFICIALS. STAN- 
DARD SPECIFICATIONS FOR HIGHWAY MATERIALS AND METHODS OF 
SAMPLING AND TESTING. Part 1, Ed. 8, 1961. 

7 WATERWAYS DXPERIMENT STATION, Corps OF HNGINEERS. UNIFIED 
SOIL CLASSIFICATION SYSTEM. Tech. Memo No. 8-357, v. 1, 1953. 
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The system used by the U.S. Department of Agriculture 
(USDA) 8 is primarily for agricultural use. It is helpful 
to engineers, however, because it classifies soil material ac- 
cording to texture. Of primary importance in this system 
is the relative proportion of the various-sized individual 

rains in a mass of soil. Textural classes are based on dif- 
ferent combinations of sand (2.0 millimeters to 0.05 milli- 
meter in diameter), silt (0.05 to 0.002 millimeter), and clay 
(less than 0.002 millimeter). 


Estimated Engineering Properties 


Table 8 shows estimates of soil properties that affect 
engineering. These estimates are based on available test 
data for the modal, or typical, profiles. Estimates of prop- 
erties of soils not tested are based on test data for similar 
soils in this county or other counties, and on past experi- 
ence in engineering construction. Since the estimates are 
only for modal soils, considerable variation from the 
values shown in table 3 should be anticipated. More infor- 
mation on the range of properties of the soils can be ob- 
tained from the section “Descriptions of the Soils.” In 
that section a profile typical of each series in Hughes 
County is described in detail. 

Available water capacity refers to the amount of capil- 
lary water in a soil that is wet to field capacity. If the 
moisture content is at the wilting point for plants, this 
amount of water will wet the soil material described to a 
depth of 1 inch without deeper percolation. 

Reaction (pH) refers to.the degree of acidity or alkalin- 
ity of a soil. The degrees are defined under “Reaction” in 
the Glossary. 

Shrink-swell potential indicates the volume change to 
be expected with a change in moisture content. The esti- 
mates are based on volume-change tests or observed. physi- 
cal properties and characteristics of the soil. For example, 
soil material from the A horizon of Osage clay is very 
sticky when wet and develops extensive shrinkage cracks 
when dry; it therefore has a high shrink-swell potential. 
Material from the A horizon of Eufaula fine sand is struc- 
tureless and nonplastic and has a low shrink-swell 
potential. 

Permeability indicates the rate at which water moves 
through undisturbed soil material. The estimates are based 
on soil structure and porosity. Mechanically developed 
features, such as plowpans and surface crusting, have not 
been considered. In table 3 the rates are expressed in inches 
per hour, which can be expressed verbally as follows: 


Inches per hour: 
Less than 0.05.--------------._-. 


Very slow. 

Slow. 

Moderately slow. 
Moderate. 
Moderately rapid. 
Rapid. 

Very rapid. 

The last column in table 3 shows the classification of the 
soils in four hydrologic soil groups. The entire soil profile 
is considered, to the greatest depth shown in the column 
“Depth from surface.” The classification is based on intake 
of water at the end of a long-duration storm that occurred 
after the soil had had prior wetting and an opportunity 


®Unirep States DEPARTMENT OF AGRICULTURE. SOIL SURVEY 
MANUAL. U.S. Dept. Agr. Handbook 18, 503 pp., 1951. 
293-142—-68——-3 


for swelling and when the soil was without the protection 
of vegetation. Group A consists mostly of sandy soils and 
has the lowest runoff potential. Group D consists mostly 
of clays and has the highest runoff potential. 


Engineering Interpretations 


Table 4 lists, for each soil in Hughes County, interpre- 
tations of its features or characteristics that may affect its 
suitability for specific engineering purposes. These inter- 
pretations are based on information in table 3, on avail- 
able test data, and on field experience. 

Normally, only the surface layer of a soil is rated as a 
source of topsoil; suitability depends largely upon the tex- 
ture of the material and the thickness of the layer. The 
material must be friable enough to be worked into a good 
seedbed for seeding or sodding, yet clayey enough to re- 
sist erosion on steep slopes. 

The suitability rating for select material depends pri- 
marily upon the grain size and the kind of binding mater- 
jal that holds the material together. Soils that are predomi- 
nantly sand are good if a binder is added for cohesion. 
Clay soils compress under load but rebound when un- 
loaced; thus, they are rated poor. 

Most kinds of soil material are used as road fill. Some 
kinds, such as sandy clay and sandy clay loam, present few 
problems in placement or compaction. Clay, which has a 
high shrink-swell potential, requires special compaction 
techniques and close moisture control both during and 
after construction. Sand compacts well but is difficult to 
confine in a fill. The rating reflects the ease with which 
these problems can be overcome. 


Engineering Test Data 


Table 5 shows test data for soil samples collected dur- 
ing the survey of Hughes County and tested by the State 
Highway Department. Test data for some of the other 
soils may be found in other published soil surveys. 

As moisture leaves a soil, the soil shrinks and decreases 
in volume in proportion to the loss in moisture, until a 
point is reached where shrinkage stops even though addi- 
tional moisture may still be removed from the soil. The 
moisture content at which shrinkage stops is called the 
shrinkage limit. The shrinkage limit of a soil is a general 
index of clay content and generally decreases as the clay 
content increases. The shrinkage limit of sand that con- 
tains little or no clay gives a test result that is close to the 
liquid limit and, therefore, is considered insignificant. As 
a rule, the load-carrying capacity of a soil is at a maximum 
when its moisture content is at or below the shrinkage 
limit. Sand is an exception. If confined, it has a uniform 
load-carrying capacity within a considerable range in 
moisture content. 

The shrinkage ratio is calculated by dividing the volume 
change resulting from the drying of a soil material by 
the amount of moisture lost. The volume change used in 
computing shrinkage ratio is the change in volume that 
will take place in a soil when it dries from a given moisture 
content to the point where no further shrinkage takes 
place. 

The field moisture equivalent is the minimum moisture 
content at which a smooth soil surface will absorb no more 
water in 30 seconds when the water is added in individual 
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TABLE 3.—Hstimated engineering 


Classification 
Depth 
Soil series and map symbols from 
surface USDA texture Unified AASHO 
Inches 
Alluvialland (Al). Jenne ne] enn eee eee ee ee eee eee eee [eee ee ee ee ee fee eee ee eee 
Material variable; no estimates except for hydrologic 
group. 
Bates (BaB, BaC, BaC2, BcB, BcC). 0-12 | Fine sandy loam__._--_._--- ML, SM A-4 
For Collinsville part of BcB and BcC, see Collinsville 12-88 } Loam. a 22sscscscussssccsoes ML, CL A-4 
series. 38 | Sandstone. 
Brazos (Bf). 0-8 | Loamy fine sand___.---.---- 8M A-2 
8-67 | Fine sand____-------------- SP, SM A-3 
Breaks-Alluvial land complex (Bk). —“—sSCSCd nn eee eo = +] -|--- = --- = -- 
Material variable; no estimates except for hydrologic : 
group. 
Brewer (Bp). 0-40 | Clay loam._.-------------_- CL A-6 
40-56 | Sandy clay loam__.__------.- sc, CL A-4 
Collinsville (CoD). 0-9 | Fine sandy loam____-----.-- SM, ML A-4 
9 | Sandstone. 
Dennis (DnB, DnC, DnC2). Q=19 4) hOaries. tee eke ML, CL A-4 
12-28 ) Clay loam_______-_---------- CL A-6 
28-63 "| “Clays. 2s users orcesssoscecu CL, CH A-7 
Dougherty-Eufaula complex (DtE). 0-24 | Loamy fine sand___--------- SM A-2 
For Eufaula part, see Eufaula series. 24-50 | Sandy clay loam_____-.----- 8C, CL A-4 
50-65 | Loamy fine sand_.---------- SM A-2, A-4 
Eroded loamy land (Er). . .-  ..... 4 4. 2) |eeeeeedese| sei wee ese sense Seren reste ce| oe eee ete toes e|oossescce sss 
Material variable; no estimates except for hydrologic 
group. 
Eufaula (EuB). 0-75 | Fine sand___--------------- SM, SP A-2, A-3 
Hartsells (HaB, HaC, HaC2, HhC, HsC2). 0-15 | Fine sandy loam..._-------- ML, SM A-4 
For Hector part of HhC and HsC2, see Hector series. 15-41 | Sandy clay loam__---------- SC, ML-CL A-6, A-7 
41-50 | Loosely cemented sandstone. 
Hector (HtE). 0-11 | Gravelly fine sandy loam_.-.-- SM A-2 
11-26 | Sandstone. 
Konawa (KoB, KoC, KoC2). 0-10 | Fine sandy loam___._.------ ML A-4 
10-36 | Sandy clay loam___._------- ML, CL A-4 
36-62 | Fine sandy loam.____------- ML, CL A-4 
Konawa (KsD, KsD3). 0-16 | Loamy fine sand____.------- SM A-2 
16-36 | Sandy clay loam____-------- 8c, CL A-4 
36-48 | Loamy sand__-_---_--------- SM A-2, A-4 
48-72 | Fine sand__--.------------- SM A-2 
Ochlockonee (Oc). 0-12 | Fine sandy loam___-_-------- ML, SM A-4 
12-24 | Loam__..____-___-_--------- ML, CL A-4 
24-63 | Very fine sandy loam_--_----- ML, CL A-4 
Oil-wasteland (Od); . .. .. . .... » 2 2 5. [eSbeesseie|ceseecdesecedeesesehewsetoe| secre eee sisd| ote sees 
Material variable; no estimates except for hydrologic 
group. 
Okemah (OkB, OkB2). 0-13 | Silt loam_..___..----------- ML, CL A-4 
13-20 | Clay loam_-_.____._-------- CL A-6 
20-60 | Clay.........-_------------ CH A-7 
Osage (Os). 0-65. | (Clay s2scce sence ee vendeece MH, CH A-7 
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Percentage passing sieve— 

No. 4 No. 10 No. 200 
(4.76 mm.) (2.0 mm.) (0.074 mm.) 
ween eee eee 100 45-65 
eee e eee eens 100 60-85 
eee e nnn eeeee 100 15-35 
wae ene n een ene 100 5-10 
weno ee en nee ee 100 70-80 
ween eee eneee 100 40-70 
eee eee 100 40-55 
eae eee eee ee 100 60-75 
ween eee eee 100 70-80 
we eee eee ene ee 100 85~95 

100 90-100 15-35 

woe en eeeeeee 100 40-55 
ween eee nee ee 100 30-40 
wow ee eee nee ee 100 10-20 
woe eee eene--e 100 45-80 
weno nee eneeee 100 45-75 
55-80 55-80 20-35 

eo eee eee nee ee 100 60-80 
we eee eeeneeee 100 60-80 
wae eeenee-e-- 100 55-75 
100 90-100 15-385 

wae eee eee e-e 100 40-55 
wee eee nee nee 100 30-40 
woe eee eee e ee 100 11-20 
wee eee eee eee 100 45-65 
wee een eee nee 100 60-75 
ween e nee enee 100 60-80 
ween een eee eee 100 70-90 
woo en eneneee- 100 75-95 
wee eee aeee 100 75-95 
wo eee eee eee 100 95-98 


Available 
water 
capacity 


Inches per 
inch of soil 


Reaction 


pH value 


4. 6-5. 5 


a 
a 
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Permeability 
Shrink-swell of the least Hydrologic 
potential permeable group 
layer 
nn Cc 
Low. -------------- _ 
[OW no nncr rot } 0.80-2.50 | B 
Low___------------ _ 
[OW =n 22s eno no rao } 5. 00-10. 00 | B 
woe eee eee ee ee eee eee ee eee Cc 
Moderate-_----~---- \ 0. 05-0.20 | D 
Low__._.---------- . . 
Low..------------- 2. 50-5. 00 
Low. ___--.-------- 
Moderate.-._-------- 0. 05-0. 20 | C 
High __--_--------- 
Low____.---------- 
Low____.---------- 0. 80-2. 50 B 
Low. .------------- 
wee eee eee een eee |e eee nee eee Cc 
Low. _.------------ 5. 00-10. 00 | A 
Low-.------------- _ 
LOW - = 22 enor oo } 0. 80-2.50 | B 
Low..------------- 2. 50-5, 00 B 
Low_._.--.-------- 
Low. __.1.-------- 0. 80-2. 50 B 
Low____.--_------- 
Low__._.---------- 
Low. -------------- 0. 80-2.50 | B 
Low_.-._---------- 
Low. --_.---------- 
Low_...----------- 
Low__-._.-.------- 2. 50-5. 00 B 
Low..-._---------- 
enn nS ee D 
Low..--~---------- 
Moderate_____------ 0. 05-0. 20 C 
High ...-.-.------- 
High.-.--.--------- <0. 05 D 
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TaBLE 3.—Estimated engineering 


Parsons (PaA). 
Reinach (Rf). 


Rough stony land (Ro). ; 
Material variable; no estimates except for hydrologic 
group. 


Stidham (StB). 


Talihina (TcE). 
For Collinsville part, see Collinsville series. 


Taloka (TkA, TkB). 
Vanoss (VaA, VaB). 


Verdigris (Vd). 
Verdigris (Vg). 


Classification 
Depth 
from 
surface USDA texture Unified AASHO 
Inches 
0-12 | Silt loam____--------------- A-4 
12-70 | Clay__.--.----------------- CL, CH. A-7 
0-27 | Very fine sandy loam_------- ML A~4 
27-70 | Loamy very fine sand__---.-- SM, ML A-2, A-4 
0-23 | Loamy fine sand____.------- SM A-2 
23-45 | Sandy clay loam..___------- 8C, CL A-4 
45-55 | Fine sandy loam_.__-.------ ML, SM A-4 
55-69 | Loamy fine sand.._-_----.-- M A~2 
0-5 | Clay loam_----..----------- CL A-6 
5-20 | Clay_._-_------------------ CL, CH A-7 
0-22 | Silt loam.------.--_-------- ML A-4. 
22-72 | Clay_.__.------------------ CH A-7 
0-16 | Loam___------------------- ML, CL A-4 
16-48 | Clay loam.._.-....---------- CL A-6 
48-65 | Sandy clay loam_-_-_--.---- SC, CL A-6 
0-60 | Clay loam._..--....--------.- CL A-6 
0-36 | Silt loam_.-_..------------- ML, CL A-4, A~6 
36-60 | Silty clay loam_.._.--------- L A-6 
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Percentage passing sieve— 


No. 4 
(4.76 mm.) 


No. 10 
(2.0 mm.) 


Available 
water Reaction 
No. 200 capacity 
(0.074 mm.) 
Inches per pH value 
inch of soil 
70-90 14 5. 6-6. 5 
90-98 17 5. 6-7. 8 
60-80 14 6. 3-7. 8 
25-55 . 07 7. 4-8. 4 
15-35 . 07 5. 1-6. 5 
40-55 14 5. 6-6. 5 
40-55 . 12 5. 6-6. 5 
15-35 . 07 5. 6-6. 5 
70-80 17 5. 6-6. 5 
75-95 17 5. 6-7. 8 
70-90 14 5. 6-6. 5 
75-95 .17 7. 4-8, 4 
60-75 14 6. 1-7. 3 
70-80 .17 5. 6-6. 5 
40-55 14 4. 5-5. 5 
70-80 .17 5. 6-7. 3 
70-90 14 5. 6-6. 5 
90-95 17 6. 1-6. 5 
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Permeability 
Shrink-swell of the least Hydrologic 
potential permeable group 
layer 
Low____...--------- = 
High ooo22 227 \<o. 05 D 
Low__...___-.----- 
inane \ 0.80-2.50 | B 
en -.--| C 
Low a ane 
OW_--.-..-------- 
Low__........ ee 0. 80-2. 50 B 
Low___----__..---- 
Moderate____.-.___- . 
i ae \ 0. 05-0.20 | D 
Low_--_----------- ~ 
Hiebo2222222 \<0. 05 D 
Low. ..--------__-- 
Moderate___-.._---- 0. 80-2. 50 B 
OW -------------- 
Moderate__...._.--- 0. 20-0. 80 B 
Low__-.----------- 
Metabo T7777 } 0. 20-0.80 | B 
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[No interpretations are shown for Alluvial land, Breaks-Alluvial land complex, 
Soil features affecting— 


TaBuE 4.—Interpretations of 


Soil series and map symbols 


Bates (BaB, BaC, BaC2, BcB, BcC) 
For Collinsville part of BcB and BcC, see 


Collinsville series. 


Brazos (Bf) 


Suitability as source of— 


Topsoil 


Select material Road fill 


Highway location 


Fair to good; sur- 


face material 
easily eroded. 


Unsuitable; too 
sandy. 


Sandstone at depth 
of about 3 feet, 
lateral seepage 
along rock. 


Features favorable___ 


Fair; good if Good if slopes are 
binder is added. stabilized. 


Poor; requires close 
moisture control, 


Poor surface drain- 
age. 


Unsuitable; too 


unstable when wet. 


Brewer (Bp) 
Poor; limited in P 
quantity, easily 
eroded. 


Collinsville (CoD)._.----.------------------- 


Fair to good 


Dennis (DnB, DnC, DnC2) 


Poor; easily 
eroded. 


Dougherty-Eufaula complex (DtE) 
For Eufaula part, see Eufaula series. 
Unsuitable; too 
sandy. 


Eufaula (EuB) 


Poor; easily 
eroded. 


Hartsells (HaB, HaC, HaC2, HhC, HsC2) 
For Hector part of HhC and HsC2, see 


Hector series. 


Poor; stony, 
shallow. 


Hector (HtE) 


Poor; easily 
eroded. 


Konawa (KoB, KoC, KoC2, KsD, KsD3) 


Fair; easily 
eroded. 


Ochlockonee (Oc) 


Poor to fair; 
numerous 
slickspots 


Okemah (OkB, OkB2) 


clayey. 


oor; limited in 
quantity, stony. 


Fair; fractured 
sandstone. 


Poor; unstable when 


Broken topography, 
sandstone at 
depth of 1 foot 
or less. 

Subsoil unstable 


when wet, moder- 
ate to high shrink~- 


Unsuitable. - ~~ --- 
wet. 
swell potential in 
subsoil. 
Good... --------- Good__.----------- Cuts easily eroded -_-.- 


Fair; good if 
binder is added. 


Poor; limited in 
quantity, 
stony. 


Unsuitable; too 


elastic. 


Cuts easily eroded. -- 


Good if confined 
and if slopes are 
stabilized. 

Good if material is Features favorable__- 
mixed. 

Steep topography, 


sandstone at 
depth of about 


1 foot. 


Fair; sandstone at 
depth of about 


1 foot. 


Cuts easily eroded_-- 


Nearly level topog- 
raphy, suscepti- 


Good if slopes are 
bility to flooding. 


stabilized. 


Very gently sloping 
topography, 


Poor; moderate to 
unstable soils. 


high shrink-swell 
potential in 
subsoil. 
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engineering properties of the soils 
Eroded loamy land, Oil-waste land, Rough stony land, and Slickspots 


Soil features affecting—Continued 


Farm ponds 


Limitations for 
septic tank 


Agricultural Irrigation Terraces and Waterways drainage fields 
drainage diversions 
Reservoir area Embankment 
Limited natural Features favorable.| Sloping topogra- Sloping topog- Features favor- | Features favor- | Severe: sand- 
storage. phy, drainage raphy. able. able. stone at depth 
not needed. of about 3 
feet. 
High seepage Easily eroded_-____ Somewhat exces- Low water- Level topogra- Level topogra- Moderate: 
potential. sive drainage. holding ca- phy. phy. coarse tex- 
pacity, rapid ture, poor 
intake rate. filtering 
qualities. 
High seepage po- | Features favorable-| Depressional areas | Somewhat poor | Level topogra- Level topogra- Severe: slow 
tential below that need to be surface drain- phy. phy. percolation 
depth of 4 feet drained. age. rate, poor 
in some places. drainage. 
Broken topogra- Limited material, | Broken topogra- Nonarable--__-_- Nonarable____.- Nonarable_____- Severe: sand- 
phy, sandstone rocky. phy, somewhat stone at depth 
at depth of 1 excessive drain- of 1 foot or 
foot or less. age. less. 
Features favor- Features favorable.| Moderately good | Features favor- | Features favor- | Features favor- | Severe: slow 
able. drainage. able, able. able. percolation 
rate. 
High seepage po- | Unstable slopes___| Drainage not Rapid intake Susceptibility to | Susceptibility to | Slight: fea- 
tential. needed. rate. soil blowing soil blowing, tures favor- 
and water water erosion, able. 
erosion. and gullying. 
High seepage High erosion Somewhat exces- Low water- Susceptibility Susceptibility Slight: coarse 
potential. hazard, high sive drainage. holding ca- to soil blow- to soil blow- texture, poor 
seepage poten- pacity, rapid ing and water ing and water filtering 
tial. intake rate. erosion. erosion. qualities, 
Limited depth to | Features favor- Sloping topog- Sloping topog- Features favor- | Features favor- | Severe: sand- 


sandstone. 


able. 


raphy, drain- 
age not needed. 


raphy. 


able. 


able. 


stone at depth 
of 3 to 4 feet. 


Steep topography-_| Limited borrow Somewhat exces- Nonarable______ Nonarable______ Nonarable______ Severe: steep 
material. sive drainage. topography, 
sandstone at 
depth of about 
1 foot. 

High seepage Unstable slopes...| Sloping topog- Rapid intake Susceptibility Susceptibility Slight: features 
potential. raphy, drain- rate. to soil blow- to soil blow- favorable, 

age not needed. ing and water ing, water 
erosion, erosion, and 
gullying. 

Nearly level Easily eroded, Good drainage_._.| Susceptibility Nearly level Nearly level Severe: 
topography, unstable slopes. to flooding. topography. topography. flooding. 
susceptibility 
to flooding. 

Features favor- Features favor- Moderately good Very gently Features favor- | Features favor- | Severe: slow 
able. able, except in drainage. sloping topog- able. able. percolation 

slickspots. raphy, slow rate, 


permeability. 
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TABLE 4.—Jnterpretations of engineering 


Soil series and map symbols 


Suitability as source of— 


Topsoil 


Soil features affecting— 


Select material Road fill 


Highway location 


Osage (Os)_-----.-------------------------- 


Parsons (PaA)___-..__.-_-_-_------------- ee 


Reinach (Rf)___..-.- 2-2-2 e eee 


Stidham (StB)__.-2-- 2222 eee 


Talihina (TcE)__.--._---------------------- 


For Collinsville part, see Collinsville serics. 


Taloka (TkA, TkB).___-.----..------------- 


Vanoss (VaA, VaB).--.__-_------------------- 


Verdigris (Vd, Vg)_.------------------------ 


Unsuitable; too 
clayey. 


Poor; casily 
eroded. 


Fair; easily 
eroded. 


Poor; easily 
eroded. 


Poor; surface 
rocks, shallow 
soils. 


Fair; casily 
croded. 


Unsuitable; too 


Very poor; very 
clayey. 


plastic when 
moist, high 
shrink-swell 
potential. 


Unsuitable; too 
elastic. 


Very poor; highly 
plastic, unstable 


when wet. 
Fair to good__---- Good_.__---------- 
Good_.---------- Good___----------- 
Poor...---._----- Poor_._-.-.-----_-_- 


Unsuitable; too Very poor; unstable 


elastic. when wet, high 
shrink-swell 
potential in 
subsoil. 
_-| Fair..._--------- Fair.__.-.--------- 


Unsuitable; too 
elastic or too 
clayey. 


Poor; plastic when 
wet. 


Somewhat poor 
drainage, sus- 
ceptibility to 
flooding, unstable 
soils. 


Very slow internal 
drainage, high 
shrink-swell 
potential in 
subsoil, unstable 
clayey subsoil. 


Features favorable__- 


Erodible material-_-__ 


Moderately steep, 
broken topography. 


Very slow internal 
drainage, unstable 
clay subsoil. 


Unstable when wet_- 


Unstable when wet, 
susceptible to 
flooding. 


properties of the soilsk—Continued 
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Soil features affecting—Continued 


Reservoir area 


Farm ponds 


Embankment 


Agricultural 
drainage 


Trrigation 


Terraces and 
diversions 


Waterways 


Limitations for 
septic tank 
drainage fields 


Features favor- 
able for dug 
ponds. 


Features favor- 
able for dug 
ponds. 


Nearly level 
topography, 
high seepage 
potential. 


High seepage 
potential. 


Moderately steep 
topography. 


Features favor- 
able for dug 
ponds. 


Features 
favorable. 


Features favor- 
able for dug 
ponds. 


High shrink-swell 
potential, low 
shear strength. 


High shrink-swell 
potential in 
subsoil, low 
shear strength. 


Easily eroded. -__- 


Easily eroded, 
unstable 
slopes. 


Moderately steep 
topography, 
limited borrow 
material. 


High shrink- 
swell potential 
in subsoil, 
low shear 
strength. 


Features 
favorable. 


Features 
favorable. 


Subject to flood- 
ing, very slow 
permeability. 


Somewhat poor 
drainage. 


Drainage not 
needed. 


Good drainage. --- 


Moderately steep 
topography, 
somewhat 
excessive 
drainage. 


Somewhat poor 
drainage. 


Good drainage---- 


Flooding for 
short periods. 


Very slow 
intake rate, 
susceptibility 
to flooding. 


Very slow 
intake rate, 
slow internal 
drainage. 


Rapid intake 
rate. 


Features 
favorable. 


Nonarable___..- 


Very slow intake 
rate, slow 
internal 
drainage. 


Features 
favorable. 


Occasional 
flooding. 


Nearly level 
topography, 
susceptibility 
to flooding. 


Slow internal 
drainage. 


Nearly level 
topography. 


Susceptibility 
to soil blow- 
ing, water 
erosion, and 
gullying. 


Nonarable___ 


Features 
favorable. 


Features 
favorable. 


Susceptibility 
to flooding. 


Nearly level 
topography; 
susceptibility 
to flooding. 


Droughty, 
difficult to 
establish 
vegetation. 


Nearly level 
topography. 


Susceptibility 
to soil blow- 
ing, water 
erosion, and 
gullying. 


Nonarable..____ 


Features 
favorable. 


Features 


favorable. 


Susceptibility 
to flooding. 


Severe: very 
slow percola- 
tion rate, 
flooding. 


Severe: very 
slow percola- 
tion rate. 


Slight: features 
favorable. 


Slight: features 
favorable. 


Severe: slow 
percolation 
rate, moder- 
ately steep 
slopes. 


Severe: very 
slow percola- 
tion rate. 


Moderate: 
moderate 
permeability. 


Severe: 
flooding. 
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TaBLE 5.—LHngineering 


[Tests performed by the Oklahoma Department of Highways, in accordance with 


Shrinkage 
Volume 
change 
Oklahoma from 
Soil type and location Parent material report Depth | Horizon field 
No. Limit Ratio moisture 
equiva- 
lent ! 
Bates fine sandy loam: Inches Percent 
825 feet E. and 300 feet 8. of NW. corner of NE | Sandstone. SO-7848 0-15 | Al 19 1.76 7 
sec. 15, T.7 N., R. 9 E. S$O-7849 21-31 | B2 17 1. 83 17 
Eufaula fine sand: 
835 feet S. and 40 feet W. of NE. corner of NW | Old alluvium. $O-7821 0-8 | Al (8) (8) (5) 
sec, 12, T. 9 N., R. 10 E. SO-7822 8-48 | A2 (5) (8) (5) 
SO-7823 48-72 | B2 (6) (3) (5) 
Hartsells fine sandy loam: 
500 feet W. and 480 feet 8. of center of sec. 24, | Sandstone. SO-7827 0-8 Al (5) (5) (5) 
T.9N., R. 11 E. SO-7828 16-25 | B2 17 1. 78 8 
SO-7829 33-46 | B38 12 1. 95 48 
Konawa fine sandy loam: 
1,290 feet N. and 820 feet E. of SW. corner of | Old alluvitun. SO-7854 0-14 | Al (5) (5) (5) 
SEM sec. 15, T.6 N., R. 9 E. SO-7855 22-39 | B2 17 1, 80 18 
SO-7856 63-75 | C 16 1. 81 13 
Ochlockonee fine sandy loam: 
1,580 feet N. and 470 feet E. of SW. corner of | Alluvium. SO-7857 6-10 } Al (®) (®) (®) 
SE sec. 32, T.5 N., R. 10 E. SO-7858 31-44 | AC 15 1. 83 14 
S$O-7859 44-80 | AC 15 1. 86 18 
Osage clay: 
900 feet E. of SW. corner of sec. 38, T. 9 N., R. | Alluviumn. SO-7818 10-24 | Al 10 2. 04 67 
10 E. SO-7819 24-52 ; AC 9 2. 07 80 
Parsons silt loam: 
1,200 feet W. and 60 feet S. of NE. corner of | Shale. SO-7842 6-10 | A2 20 1. 69 2 
SEX sec. 21, T. 9 N., R. 10 E. SO-7843 26-38 | B2 11 1. 96 48 
SO-7844 56-70 | C 11 1. 98 54 
Taloka silt loam: 
1,200 feet S. and 65 feet E. of NW. corner of sec. | Old alluvium. 50-7836 0-18 | Al 21 1,71 5 
29, T.9N., R. 12 E. SO-7837 32-48 | B3 10 2. 00 66 
SO-7838 48-72 | C 11 2. O1 62 


1 Based on AASHO Designation: T 99-57, “The Moisture-Density Relations of Soils Using a 5.5-lb. Rammer and a 12-in. Drop,” 
(Method A) in “Standard Specifications for Highway Materials and Methods of Sampling and Testing,” pt. 2, Ed. 8 (1961), published by 
AASHO. 

2 According to AASHO Designation: T 88-57, ‘“Mechanical Analysis of Soils,” in ‘Standard Specifications for Highway Materials 
and Methods of Sampling and Testing,” pt. 2, Ed. 8 (1961), published by AASHO. Results by this procedure may differ somewhat from 
results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed 
by the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 
2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data used in this table are 
not suitable for use in naming textural classes for soils. 


HUGHES COUNTY, OKLAHOMA 


41 


test data 
standard procedures of the American Association of State Highway Officials (AASHO)] 
Mechanical analysis ? Classification 
Percentage passing sieve— Percentage smaller than— Liquid | Plasticity 
limit index 
AASTHIO 4; Unified 4 
No. 4 No. 10 No. 40 No. 200 
¥-in. (4.7 (2.0 mm.) (0.42 (0.074 0.05 mm. | 0.005 mm. /} 0.002 mm. 
mm.) mm.) mm.) 

---------|-------- 100 99 60 43 16 13 23 2 | A-4(5) ML 
wa ----- [ee -e eee 100 98 66 48 25 22 27 9 | A-4(6) CL 
aS eee 100 98 18 13 5 4 (°) (5) A-2-3(0) | SM 
ao ------|----- eee 100 97 16 13 6 4 (5) (5) A-2-3(0) | SM 
ao-------|e-- ee ee 100 98 10 8 5 4 (5) (®) A-3(0) SP-SM 
ee anne 100 99 48 34 10 9 (@) () A-4(3) SM 
ne en 100 99 52 35 19 17 22 4 | A-4(3) ML-CL 

100 97 93 91 75 52 32 28 45 19 | A-7-6(13)| ML-CL 
eee een eee feeee eee 100 99 79 61 13 9 (5) (5) A-4(8) ML 
woe eee epee eee eee 100 98 80 63 23 20 27 7 | A-4(8) ML-CL 
---------|-------- 100 98 66 47 19 17 23 4} A-4(6) ML-CL 
---------|--------J]---------- 100 63 45 9 7 (®) (®) A-4(6) ML 
~--------|--------|---------- 100 66 50 20 18 22 5 | A-4(6) MI-CL 
wo-------|-------- [eee ee 100 69 51 22 20 24. 7 | A-4(7) ML-CL 
nn nnn i 98 95 56 46 57 28 | A-7-6(19)| MH-CH 
woo eee ee |eee-----|-. oe eee 100 98 95 65 49 56 28 | A-7-6(18)) MH-CH 
a -------)-------- 100 99 86 72 15 13 23 2 | A~4(8) ML 
---------|--------|---------- 100 94 86 41 35 44 21 | A-7-6(13)| CL 
woo eee ele -- 100 99 92 83 41 38 47 25 | A-7-6(15)| CL 

100 99 98 96 78 62 14 li 23 2 | A-4(8) ML 
wel ne eee 100 97 94 86 75 46 43 62 35 | A-7-6(20)]} CH 

100 97 92 86 77 70 38 35 53 30 | A-7-5(19)| CH 


3 Based on AASHO Designation: 


M 145-49, “The Classification of Soils and Soil-Aggregate Mixtures for Highway Construction 


Purposes,” in “Standard Specifications for Highway Materials and Methods of Sampling and Testing,” pt. 1, Ed. 8 (1961), published by 
AASHO,. The Oklahoma Department of Highways classification procedure further subdivides the A-2-4 subgroup into the following: 
A-2(0) when PI=nonplastic to 5; and A-2-4(0) when PI=5 to 10. 

4SCS and the Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within 2 points of the A-line 
are to be given a borderline classification. Examples of borderline classifications obtained by this use are SM-SC, MI-CL, MH-CH, 


and SP-SM. 


5 Nonplastic. 
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drops. It is the moisture content required to fill all the 
pores in sands and to approach saturation in cohesive soils. 
The volume change from field moisture equivalent is the 
volume change, expressed as a percentage of the dry 
volume, of the soil mass when the moisture content 1s 
reduced from the field moisture equivalent to the shrinkage 
limit. 

In mechanical analysis, the soil components are sorted 
by particle size. Sand and other 
retained on a number 200 sieve. Silt-clay materials are 
those soil particles smaller than the openings in a number 
200 sieve. Slay is the fraction smaller than 0.002 millimeter 
in diameter. The material intermediate in size between that 
held on the number 200 sieve and that having a diameter 
of 0.002 millimeter is called silt in the AASHO textural 
ratings. 

The tests for liquid limit measure the effect of water on 
the consistence of the soil material. As the moisture con- 
tent of a clayey soil is increased from a dry state, the 
material changes from a semisolid to a plastic state. If 
the moisture content is further increased, the material 
changes from a plastic to a liquid state. The plastic limit 
is the moisture content at which the soil material passes 
from a semisolid to a plastic state. The liquid limit is the 
moisture content at which the material passes from a 
plastic to a liquid state. The plasticity index is the numer- 
ical difference between the liquid limit and the plastic 
limit. It indicates the range of moisture content within 
which a soil material is plastic. 


Formation and Classification of the 
Soils — 


This section discusses the factors of soil formation and 
tells how these factors have affected the soils of Hughes 
County. It also discusses the classification of the soils ac- 
cording to the current system. 


Factors of Soil Formation 


The properties of the soil at a given place result from 
the integrated effects of five major factors of soil forma- 
tion: parent material, climate, plant and animal life, re- 
lief, and ‘time. 


Parent material 


Differences in parent material bring about correspond- 
ing differences in the characteristics of the soils that form. 
For example, the parent material of the Bates, Dennis, and 
Parsons soils, which are on uplands, consisted of weathered, 
slightly compact clay and medium-hard shale and _sand- 
stone. Wind-deposited and water-deposited material gave 
rise to the Konawa and Eufaula soils, which are also on 
uplands. Loose sand and friable sandy loam, clay loam, and 
clay were the parent material of the Brazos, Osage, Rein- 
ach, and Verdigris soils, which are on flood plains and 
terraces. 

The surface rocks of Hughes County belong to three 
geologic systems: the Pennsylvanian, the Quaternary, 
and the Recent. Figure 18 shows the distribution of these 
systems. 

The Pennsylvanian system is represented in Hughes 
County by ten formations, each of which contains shale 


ranular material are . 
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and sandstone, Seven are under prairie vegetation, and 
three are under forest. Those under prairie are Boggy 
shale, Stuart shale, Wetumka shale, Holdenville shale, and 
the Wewoka, Seminole, and Coffeyville formations. Ridges 
of sandstone, which resists weathering better than shale, 
extend northeastward across the county. The Bates and 
Collinsville soils are on these ridges, and below them on 
the shale slopes are the Talihina soils. The Dennis, Oke- 
mah, Taloka, and Parsons soils are in the valleys, which 
are underlain by shale. The Hartsells and Hector soils, 
which formed under forest, were derived from Thurman 
sandstone, Calvin sandstone, and the Senora formation. 

The Quaternary system is represented in this county by 
terrace deposits, which once were on bottom lands but now 
are above the normal flood plain. These deposits occur 
along the North Canadian and the South Canadian Rivers 
and other large streams and in a large area near Gerty and 
Non. The Dougherty, Eufaula, Konawa, Stidham, and 
Vanoss soils formed on the terraces. They have been altered 
by windblown material. 

The Recent system gave rise to the Brazos, Brewer, 
Ochlockonee, Osage, Reinach, and Verdigris soils. These 
soils occur on the flood plains of the North Canadian and 
the South Canadian Rivers and the other streams. 


Climate 


Hughes County has a warm-temperate, subhumid cli- 
mate. The average temperature in summer is about 81° F. 
During the growing season the wind generally is hot and 
the humidity is low. The rainfall is fairly well distributed 
and is sufficient to soak into the subsoil of most soils, but 
only about 12 inches of rain falls during summer, and 
much of this is lost through evaporation and transpiration. 

Climate either directly or indirectly causes differences 
in plant and animal life and consequently affects the 
changes in soils that are brought about by plants and ani- 
mals, Also, the extent of translocation of weathered mate- 
rial within a soil depends on climate. But the effects of 
climate are always interwoven with the effects of the other 
factors of soil formation. For example, the Parsons and 
Collinsville soils formed in the same kind of climate. Yet 
the Parsons soils, which are nearly level, have had much 
more weathering and translocation of soil material than 
the Collinsville soils, which are moderately steep. 


Plant and animal life 


Herbaceous plants, trees and shrubs, micro-organisms, 
earthworms, and various other forms of plants and animals 
are active agencies in the formation of soils. The kinds of 
plants and animals are determined by environmental fac- 
tors, which include climate, parent material, relief, and age 
of the soils. Micro-organisms and burrowing animals help 
to mix the uppermost layers of the soils, and bacteria help 
to decompose organic matter so that nutrients can be re- 
leased to plants. 

Grasses and trees differ in their effects on soil forma- 
tion. Grasses, for example, use nearly all of the rain that 
falls during the growing season and thus help to prevent 
the leaching of basic elements. Also, they have thick, 
fibrous roots that penetrate the soil to a depth of 18 to 36 
inches. The organic matter that remains after the grasses 
die helps to maintain the granular structure that is typical 
of a soil formed under grass, and it also increases the ca- 
pacity of the soil to hold available moisture. 
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Trees supply less organic matter to soils than grasses, 
partly because they characteristically have roots that are 
deep but not fibrous. They do produce a large amount of 
litter each year in the form of twigs and leaves, but this 
material remains largely on the surface. The Konawa and 
Eufaula soils, which formed under trees, contain less or- 
ganic matter than soils that formed under grass. 

Even under the same kinds of trees, soils of the uplands 
differ from soils of the bottom lands. Most of the soils in 
Hughes County that formed in alluvium on the flood 
plains are deep and fertile, and nearly all have a surface 
layer that has been visibly darkened by organic matter. 
The effects of leaching are largely offset by an occasional 
deposition of fresh alluvium that contains organic matter. 


Relief 


The relief of Hughes County ranges from level to steep. 
It modifies somewhat the effects of climate and vegetation 
as factors of soil formation. Water runs off the steep areas, 
and as a result, geologic erosion keeps an almost even pace 
with formation of the soils. For example, the Collinsville 
and other moderately steep soils lack genetic horizons be- 
cause water erosion and gravity are constantly removing 
the soil material. In contrast, the Parsons and other level 
soils remain in place and develop distinguishable genetic 
horizons. 

Time 

The length of time required for the formation of a 
mature soil profile depends largely on the intensity of the 
soil-forming factors and on the nature of the material 
from which the soils formed. The Parsons soils are ex- 


amples of mature soils, and the Collinsville soils are ex- 
amples of immature soils. 


Classification of the Soils 


Classification consists of an orderly grouping of soils 
according to a system designed to make it easier to remem- 
ber soil characteristics and interrelationships. Classifica- 
tion is useful in organizing and applying the results of 
experience and research. Soils are placed in narrow classes 
for discussion in detailed soil surveys and for application 
of knowledge within farms and fields. The many thousands 
of narrow classes are then grouped into progressively 
fewer and broader classes in successively higher cate- 
gories, so that information can be applied to large geo- 
graphic areas. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 ° and revised later *°. The system currently 
used by the National Cooperative Soil Survey was adopted 
in 1965. It is under continual study. Readers interested in 
the development of the system should refer to the latest 
literature available ™ ¥, 


°BaLDWIN, Mark, Ketitocc, CHartes E., and THorp, JAMeEs. 
SOIL CLASSIFICATION. U.S. Dept. Agr. Ybk. 1938: 979-1001. 

0 Ts0oRrP, JAMES, and SmirH, Guy D. HIGHER CATEGORIES OF SOIL 
CLASSIFICATION : ORDER, SUBORDER, AND GREAT SOIL GROUP. Soil Sci. 
67 117-126, 1949. 

4 Simonson, Roy W. SOIL CLASSIFICATION IN THE UNITED STATES. 
Science, v. 187, No. 3535, pp. 1027-1084, illus., 1962. 

2 UNITED STATES DEPARTMENT OF AGRICULTURE. SOII. CLASSIFICA- 
TION, A COMPREHENSIVE SYSTEM. 7TH APPROXIMATION. Soil Surv. 
Staff, Soil Cons. Serv., 1960. [Amendment issued March 1967] 


The current system of classification has six categories. 
Beginning with the most inclusive, these categories are the 
order, the suborder, the great group, the subgroup, the 
family, and the series, The criteria, for classification are soil 
properties that are observable or measurable, but the prop- 
erties are selected so that soils of similar genesis are 
grouped together. The placement of some soil series in the 
current system of classification, particularly in families, 
may change as more precise information becomes available. 

Table 6 shows the classification of the soil series of 
Hughes County according to the current system and ac- 
cording to the great soil group of the 1938 system. Some of 
the soils in this county do not fit in a series that has been 
recognized in the classification system, but recognition of a 
separate series would not serve a useful purpose. Such soils 
are named for series they strongly resemble because they 
differ from those series in ways too small to be of conse- 
quence in interpreting their usefulness or behavior. Soil 
scientists designate such soils as taxadjuncts to the series 
for which they are named. In this survey soils named in the 
Okemah, Hartsells, Reinach, and Taloka series are tax- 
adjuncts to those series, 

Following are brief descriptions of each of the categories 
in the current system. 

Orver: In the order, soils are grouped according to 
properties that seem to result from the same processes act- 
ing to about the same degree on soil material. Ten soil or- 
ders are recognized in the current system: Entisols, Verti- 
sols, Thoeptisols, Aridisols, Mollisols, Spodosols, Alfisols, 
Ultisols, Oxisols, and Histosols, Entisols, Inceptisols, Mol- 
sols, Alfisols, and Ultisols are represented in Hughes 

ounty. 

SUBORDER : Each order is divided into suborders, pri- 
marily on the basis of soil characteristics that seem to 
produce classes having the greatest genetic similarity. A 
suborder has a narrower climatic range than an order. The 
criteria for suborders reflect either (1) the presence or ab- 
sence of waterlogging or (2) differences in climate or vege- 
tation. 

Great Group: Each suborder is divided into great 
groups according to the presence or absence of genetic 
horizons and the arrangement of these horizons. 

Sunerour: Each great group is divided into sub- 
groups, one representing the central (typic) concept of the 
group, and others, called intergrades, representing the 
soils that have mostly the properties of one great group 
but also have one or more properties of the soils of another 
great group, suborder, or order, 

Faminy: Each subgroup is divided into families, pri- 
marily on the basis of properties important to plant 
growth. Some of the properties considered are texture, 
mineral composition, reaction, soil temperature, permeabil- 
ity, consistence, and thickness of horizons. 

Sertes: Series are explained in the section “How This 
Survey Was Made” and in the Glossary. 


General Nature of the County 


The area that is now Hughes County was inhabited 
almost exclusively by Indians until the 1890’s, Holden- 
ville, the county seat, was officially incorporated in 1898, 
nine years before Oklahoma became a State. 


HUGHES OOUNTY, OKLAHOMA 45 


TABLE 6.—Classification of soil series 


Current system 
Series 1938 system— 
Great soil group 
Family Subgroup Order 
Bates.__.-.---__-- Fine-loamy, mixed, thermic_.___..__-- Typic Argiudolls_._--_-______ Mollisols__.___. Prairie soils. 
Brazos__.___-___. Sandy, mixed, thermic___-__.______.- Typie Ustifluvents__--....-__ Entisols___.____ Alluvial soils. 
Brewer__..-.-.--- Fine, mixed, thermic_..__._..___.-.--- Pachic Argiustolls.-_-..__._. Mollisols.____.- Prairie soils. 
Collinsville_______ Loamy, mixed, thermic__.-...._..-__- Lithie Hapludolls____..____.. Mollisols____._- Lithosols. 
Dennis__.____.__. Fine, mixed, thermic_____._-____-_.-- Aquiec Paleudolls_..-_..___- Mollisols_—___-- Prairie soils. 
Dougherty --_-_.- Loamy, mixed, thermic.----....--_-- Arenie Haplustalfs._-__.__--- Alfisols_... 2.2. Red-Yellow Podzolic 
soils. 
Bufaula._.----._- Sandy, siliceous, thermic__---______-- Psammentie Paleustalfs______ Alfisols_____.._- Red- Yellow Podzolic 
soils. 
Hartsells_.-__--_- Fine-loamy, siliceous, mesic_-....._.-- Typic Hapludults._..-.__..- Ultisols.___..-- Red- Yellow Podzolic 
soils, 
Hector._.-____-_- Loamy, siliceous, thermic...--.___..-- Lithic Dystrochrepts_-_._.__- Inceptisols__.___ Lithosols. 
Konawa_.___----- Fine-loamy, mixed, thermic_____.____- Ultic Haplustalfs_.__...___-- Alfisols..._.__.- Red- Yellow Podzolic 
soils. 
Ochlockonee___-__ Coarse-loamy, siliceous, acid, thermic__| Typie Udifluvents:___-..___. Entisols__._____ Alluvial soils. 
Okemah___---_--- Fine, mixed, thermic._._.-..._-_____-- Aquie Paleudolls_____._.___- Mollisols.—~_.__- Prairie soils. 
Osage.-__-_---.-- Fine, montmorillonitic, noncalcareous, | Vertic Haplaquolls__.___..__- Mollisols_______ Alluvial soils. 
thermic. 
Parsons____------ Fine, mixed, thermic__._.__-_--____-- Mollic Albaqualfs._.-..-._.- Alfisols.-...-_.- Planosols. 
Reinach.__------- Coarse-silty, mixed, thermic_________- Pachie Haplustolls__-_______- Mollisols__.___- Alluvial soils. 
Stidham___.-___. Loamy, mixed, thermic___------___.-- Arenic Haplustalfs__._.-...__ Alfisols____.__.- Red- Yellow Podzolic 
soils. 
Talihina _________ Clayey, mixed, thermic, shallow______. Typic Hapludolls__._._.--__- Mollisols__..__- Lithosols. 
aloka___-.------ Fine, mixed, thermic..._.-_..----.___- Mollie Albaqualfs___.__-___- Alfisols___--___- Planosols. 
Vanoss_....------ Fine-silty, mixed, thermic____-__-_____ Udie Argiustolls.....-_---- 2. Mollisols_.____- Reddish Prairie soils. 
Verdigris________- Fine-silty, mixed, thermic. .-..--.___- Cumulic Hapludolls...--_._- Mollisols_—..__. Alluvial soils. 
Geology * Streams with wide bottom lands cut across the ridges and 


The soils of Hughes County are underlain by sedimen- 
tary rocks that belong mostly to the Krebs and Cabaniss 
groups of the Des Moines series of the Pennsylvanian 
system. Each group contains both sandstone and shale and, 
in some places, beds of sandy limestone as much as 1 foot 
thick. Some limestone crops out south of Dustin. 

The Pennsylvanian rocks were deposited in nearly level 
areas by the sea, were later raised and tilted by earth 
movements, and now slope to the northwest at a gradient 
of about 90 feet per mile. Most of the rocks consisted orig- 
inally of sand and clay, but they have hardened into sand- 
stone and shale. They have been above sea level for millions 
of years and have been weathered and eroded by freezing 
and thawing, wind and rain, and other agencies. Long, 
conspicuous ridges of sandstone extend northwestward 
across the county. The shale, which is softer than the 
sandstone, is in the valleys. Clay, or weathered shale, can 
be seen in open roadside ditches. The visible sandstone is 
chiefly rubble brought down by gravity or runoff from 
the hills nearby, but layers of sandstone are only a few 
feet below the surface. 

The topographic pattern in Hughes County is a suc- 
cession of ridges and valleys. If one crossed the county 
from east to west, one would find a general repeating 
pattern consisting of a steep, east-facing slope, called a 
scarp slope; a ridge; a gentle, west-facing slope, called 
a dip slope; and then a valley and drainageway. The 
Bates, Collinsville, and Talihina soils are on the slopes 
and ridges, and the Verdigris soils are in the valleys. 


* Prepared by Maicotm C. Oaxs, geologist, Oklahoma Geological 
Survey. 


interrupt the pattern in some parts of the county. In the 
western part, there are isolated hills, some of which are 
capped with weather-resistant ‘sandstone. 

Remnants of Quaternary terrace deposits occur along 
the flanks of the hills and in the lower parts of the uplands, 
near Gerty and Non. The Konawa and Stidham soils 
formed from this material. Alluvium of the Recent system 
is continually being carried down by streams and deposited 
on the bottom lands. 

Only a small part of the Pennsylvanian rock.in the 
county is exposed. Most of this rock is covered by loose 
colluvium, a few inches to many feet thick, that has moved 
downhill only a short distance. 


Relief, Drainage, and Flood Control 


Hughes County is in the gently rolling, southern part 
of the Great Plains. The elevation at Holdenville is about 
900 feet. Most of the uplands are very gently sloping to 
sloping, but there are also broad, nearly level uplands 
in most parts of the county. Several isolated hills are 
capped with sandstone. Flood plains make up nearly 12 
percent of the total acreage of the county. 

The northern part of this county is drained by the North 
Canadian River, Wewoka Creek, Little Wewoka Creek, 
Grief Creek, Greasy Creek, Fish Creek, and Long George 
Creek. The central and southern parts are drained by the 
South Canadian River, the Little River, and several tribu- 
tary creeks, 

The North Canadian and the South Canadian Rivers 
are fairly wide after heavy rains, but they are narrow 
during periods of normal or below-normal rainfall. There 
are deep deposits of old alluvium on the narrowed 
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Figure 19.—A flood-control structure. The soil below the structure 
is Verdigris silt loam. 


streambeds. Winds have reworked these deposits and 
have blown sand and silt onto the surrounding ridges 
and hills. The Dougherty, Eufaula, and Konawa soils 
formed in such windblown material. Frequent floods have 
scoured a large acreage of the bottom lands, and sheet 
erosion, streambank erosion, and gullying have washed 
soil material from the Hartsells, Hector, Bates, Dennis, 
Parsons, and Collinsville soils onto nearby soils and into 
streams. 

Two watershed projects help to protect 162,416 acres 
in Hughes County from damaging floods, which once 
occurred frequently. About 717 farms are protected. The 
Wewoka Creek project protects about 59,145 acres, and 
the Little Wewoka and Graves Creek project, 103,271 
acres, Figure 19 shows one of the flood-control structures 
built as part of the latter project. 


Nearly all the acreage on the flood plains consists of 
deep, fertile soils that, 1f protected, can be used for crops. 
Many formerly flooded areas of Verdigris and Osage soils, 
for example, can now be safely planted to bermudagrass, 
tall fescue, Ladino clover, and row crops. 


Climate 


Hughes County has a warm-temperate, subhumid 
climate. The weather is mild and pleasant as long as 
warm, moisture-laden air from the Gulf of Mexico pre- 
vails. It becomes unsettled when cool, dry air moves in 
from the West Coast, and even greater variations in tem- 
perature, precipitation, cloudiness, and wind occur when 
cold, dry air moves in from around the Arctic Circle. 

Changes between seasons are gradual, but seasonal char- 
acteristics are rather well defined. Winters generally are 
mild and sunny, but occasionally there are several days 
of rather low temperatures and some snow. Precipitation 
is heaviest in spring. Spring is also the season of severe 
local storms and an occasional tornado. Summer comes 
early and is hot but is eased by frequent showers, cool 
nights, moderately low humidity, and fresh breezes. Fall 
is a long, pleasant season. The days are mostly sunny, 
but there are a few days of moderate to heavy soaking 
rains. 

Table 7 gives temperature and precipitation data based 
on records kept at the Weather Bureau station at Holden- 
ville. The average annual temperature, based on these 
records, is 62.4° F. Average monthly temperatures range 
from 40,8° in January to 82.9° in August. The daily range 


“By Stantey G. Horproox, State climatologist, U.S. Weather 
Bureau. 


TaBLe 7.—Temperature and precipitation data 
{All data from Holdenville, Okla., based on records for the period 1931-60] 


Temperature Precipitation 
Two years in 10 will have One aad in 10 will * 

at least 4 days with ave— ‘ verage 

Month Average | Average ie depth of 

daily daily Average cocar snow on 

maximum | minimum | Maximum Minimum total of 1 inch days with 

temperature | temperature Less More Sr inore snow 
equal to or | equal to or than— than— cover 
higher than—| lower than— 
Le oF hap os be os MP On In, In In. No. In. 

January.....-.---.----- 51.4 30, 2 68 14 2. 02 0. 5 3. 6 3 2 
February. -.----------- 55. 8 33. 5 71 18 2. 50 4 5. 1 1 2 
March. co. esscceecee ne 63. 8 40. 0 80 24 3. 06 at 5. 8 (1) 3 
April oo eo iten dee 73. 6 50. 6 85 36 4, 27 1. 2 820 leew seo ees 
IY, B: eomeenee ea te ee 80. 1 59. 1 90 47 6. 34 2. 4 HcO> [225 Monde eee eee ee 
June.__- ~~ 89. 1 67. 6 99 58 5. 23 14 MOE: |e teers ace een ks 
Jilyse et et one oe wee. 94. 6 71.2 102 64 3. 97 4 (<< Osteen ee eee] Pm een ee 
August....---------.--- 95. 3 70. 5 106 61 3. 10 25 GiB |e eeseell woken soy 
September...__________ 88. 2 62. 9 101 50 3. 75 5 Bue) laceenctésesligceccsuce 
October___..2-________ 77,4 52. 6 92 39 3. 26 .7 Ae | oer pha earth het 
November______.-..--- 63. 1 39. 5 79 25 2. 41 2 Dee |e eterna] Seta 
December__--.--..----- 54. 0 33. 2 70 19 2. 30 a) 4.7 2 2 
Year_____-..------ 73.9 50. 9 2 106 36 42, 21 32. 1 55. 7 6 2 


' Less than 0.5 day. 
2 Average annual highest temperature. 


3 Average annual lowest temperature. 
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TaBLE 8.—Probabilities of freezing temperatures in spring and in fall 
[All data from Holdenville, Okla., based on records for the period 1921-50] 


Dates for given probability and temperature 


Probability 
16° F, 20° F. 24° F. 28° F. 32° F. 

Spring: . . 

1 year in 10 later than____._..-----.-_--_--_---- March 7 March 15 March 24 April 8 April 14 

2 years in 10 later than__-.-.-.--------.--.-_--- February 26 March 8 March 18 April 2 April 9 

5 years in 10 later than___._-.----__.---------- February 9 February 22 March 7 March 21 March 31 
Fall: 

1 year in 10 earlier than._-..._-.--_.-22_-__e ee November 29 | November 23 | November 10 | October 27 October 18 

2 years in 10 earlier than.._.._-----____-_-2-___- December 6 November 30 | November 17 | November 3 October 23 

5 years in 10 earlier than.-.__--__..-----___--- December 19 | December 13 | November 29 | November 15 | November 2 


of temperature averages 23°. The lowest temperature of 
record, which occurred on January 18, 1930, is —12°; the 
highest, which occurred on August 10, 1986, is 118°. 
Temperatures of 90° or above occur on an average of 85 
days a year from March through October. Temperatures 
of 100° or above can be expected on an average of 20 days 
from June through October. The hottest summer on record 
was in 1936 when the temperature at Holdenville exceeded 
100° on 59 days, 27 of which were consecutive days in 
August. The temperature was at least 105° on 12 days, 
110° on 4 days, and 115° on 2 days. Holdenville has an 
average annual total of 3,107 degree days; there are none 
during the period June through September and a maxi- 
mum of 750 during January. 

Table 8 shows the probabilities of freezing temperatures 
in spring and fall, based on the Holdenville records. The 
dates in other parts of the county may be somewhat dif- 
ferent because of frost pockets and cold-air drainage. 
Freezing temperatures occur on an average of 64 days a 
year, from October through April, and on 5 of these days 
‘the temperature does not go above freezing. Subzero tem- 
peratures occur in only about 1 year out of 3; the coldest 
days are mainly during January. The average length of 
the freeze-free season is about 220 days in the northwestern 
and southwestern parts of the county and about 215 days 
along the west-central border. A. freeze has occurred as late 
as April] 22 and as early as October 8. 

The average precipitation is 39 inches a year in the 
northwestern corner of the county and 41.5 inches in the 
southeastern part. In 1 year out of 6 at Holdenville and in 
1 year out of 10 at Calvin, there is a chance that the pre- 
cipitation will total less than 80 inches or more than 50 
inches. About half the rain falls during the growing sea- 
son. May is the wettest month, and January is the driest. 
Heavy rains of 2 to 5 inches are not uncommon. The most 
precipitation in any single month was 17.70 inches, in 
October 1941; the most in a single 24-hour period was 6.63 
inches, on October 30, 1941; and the most in a single 72- 
hour period was 11.10 inches, in June 1904. Such rains 
occasionally result in erosion and siltation. 

Evaporation is a problem only during dry, windy spells 
in summer. The average annual lake evaporation is 55 
inches, and 88.5 inches of this takes place in the period 
May through October. 


About 4.3 inches of snow falls each year in the southern 
part of the county, and 5.5 inches in the northern part. The 
seasonal average is 5.2 inches at Holdenville, but there is 
no snow in one winter out of seven. The records at Holden- 
ville show that the heaviest snowfall in a winter was 20.0 
inches, in 1920-21, and the heaviest in a month was 13.0 
inches, in February 1921. The heaviest in a day was 10.0 
inches, on February 18, 1921; the next day a record 11.0 
inches covered the ground. Snowfalls of 8 to 11 inches 
occur about every 2 years; the average depth is 4.7 inches. 
The snow usually melts in 2 to 6 days, but in January 1930, 
it remained on the ground for 24 days. 

The prevailing surface wind at Holdenville is from the 
north during January and February and from the south 
during the rest of the year. The average hourly wind- 
speed is 11 miles an hour. The average monthly speed 
ranges from 8.5 miles an hour during July and August to 
18.0 miles an hour in March. Winds of 25 to 45 miles an 
hour accompany the passage of most frontal systems, and 
gusts of 70 to 85 miles an hour accompany violent squalls 
and severe thunderstorms. 

Only 17 tornadoes have been recorded within the county 
since 1875. The most destructive were the ones that moved 
through the southern half of Wetumka in 1924 and through 
Holdenville and vicinity in 1950. 

Thirteen severe hailstorms have been recorded in 
Hughes County since 1924; some areas have had as many 
as four. The threat of hailstorms continues from April 
through August; seven have occurred in May. Hailstones 
as much as 3 inches in diameter have been observed. There 
have been only two hailstorms per 100 square miles in 
Hughes County compared with 4.3 per 100 square miles 
in some counties in the western part of Oklahoma. 


Glossary 


AC soil. A soil that has an A and a C horizon but no B horizon. 
These are commonly immature soils, such as those developing 
from alluvium or those on steep, rocky slopes. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Colluvium. Soil material, rock fragments, or both, moved by 
creep, slide, or local wash and deposited at the base of steep 
slopes. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
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soil grains cemented together. The composition of some con- 
eretions is unlike that of the surrounding soil. Calcium car- 
bonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent; will not hold together in a mass. 

Friable—When moist, soil crushes easily under gentle to mod- 
erate pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firn.—When moist, soil crushes under moderate pressure be- 
tween thumb and forefinger, but resistance is distinctly 
noticeable. 

Plastic.—When wet, soil is readily deformed by moderate pres- 
sure but can be pressed into a lump; forms a “wire” when 
rolled between thumb and forefinger. 

Sticky—When wet, soil adheres to other material; tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard—When dry, soil moderately resists pressure; can be 
broken with difficulty bebween thumb and forefinger. 

Soft—When dry, soil breaks into powder or individual grains 
under very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Clay. As a soil separate, mineral particles less than 0.002 milimeter 
in diameter. As a textural class, soil that is 40 percent or more 
clay, less than 45 percent sand, and less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. 
Synonyms: clay coat, clay skin. 

Claypan. A compact, slowly permeable soil horizon that contains 
more clay than the horizon above and below it, A claypan is 
commonly hard when dry and plastic or stiff when wet. 

Horizon, soil. A layer of soil, approximately parallel to the soil 
surface, that has distinct characteristics produced by soil- 
forming processes. These are the major horizons : 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizgon—The mineral horizon at the surface or Just below ‘an 
O horizon. This horizon is the one in which living organisms 
are most active and therefore is marked by the accumula- 
tion of humus. The horizon may have lost one or more of 
soluble salts, clay, and sesquioxides (iron and aluminum 
oxides). 

B horigon—The mineral horizon below an A horizon, The B 
horizon is, in part, a layer of change from the overlying A 
to the underlying C horizon, The B horizon also has (1) 
distinctive characteristics caused by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) 
prismatic or blocky structure; (3) redder or stronger colors 
than the A horizon; or (4) some combination of these, The 
combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

C horigon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Mapping unit. Areas of soil of the same kind outlined on the 
detailed soil map and identified by a symbol. 

Mottled. Irregularly marked with spots of different colors that 
vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: abundance—few, common, and many; size—jine, me- 
dium, and coarse; and contrast—faint, distinct, and promi- 
nent. The size measurements are these: fine, less than 5 milli- 
meters (about 0.2 inch) in diameter along the greatest di- 
mension; medium, ranging from 5 millimeters to 15 millimeters 
(about 0.2 to 0.6 inch) in diameter along the greatest dimen- 
sion; and coarse, more than 15 millimeters (about 0,6 inch) 
in diameter along the greatest dimension. 

Parent material. The horizon of weathered rock or partly weathered 
soil material from which soil has formed. Horizon C of the 
soil profile. 
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Permeability, soil. The quality that enables a soil to transmit water 
and air. Terms used to describe permeability are very slow, 
slow, moderately slow, moderate, moderately rapid rapid, and 
very rapid 

Phase, soil. A subdivision of a soil type, series, or other unit in 
the soil classification system, made because of differences that 
affect the management of soils but not their classification. A 
soil type, for example, may be divided into phases because of 
differences in slope, stoniness, thickness, or some other charac- 
teristic that affects management. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. See Horizon, soil. 
Reaction. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is precisely neutral in 
reaction, because it is neither acid nor alkaline. In words, the 

degrees of acidity or alkalinity are expressed thus: 


pH pi 
Extremely acid... Below 4.5 Neutral__--.-.._____ 6.6 to 7.3 
Very strongly 4.5 to 5.0 Mildly alkaline______ 7.4 to 7.8 
acid. Moderately alkaline__ 7.9 to 8.4 
Strongly acid_____ 5.1 to 5.5 Strongly alkaline__._ 8.5 to 9.0 
Medium acid_____ 5.6 to 6.0 Very strongly 9.1 and 
Slightly acid_____ 6.1 to 6.5 alkaline. higher. 


Relief. The elevations or inequalities of a land surface, considered 
collectively. 

Sand. As a soil separate, individual rock or mineral fragments 
0.05 to 2.0 millimeters in diameter. Most sand grains consist of 
quartz, but sand may be of any mineral composition. As a 
textural class, soil that is 85 percent or more sand and not more 
than 10 percent clay. 

Series, soil. A group of soils having genetic horizons that, except 
for the texture of the surface layer, are similar in differentiat- 
ing characteristics and in arrangement in the profile. 

Silt. As a soil separte, individual mineral particles that range 
in diameter from the upper limit of clay (0.002 millimeter) to 
the lower limit of very fine sand (0.05 millimeter). As a tex- 
tural class, soil that is 80 percent or more silt and less than 
12 percent clay. 

Slope, soil. The amount of rise or fall in feet for each 100 feet of 
horizontal distance. It is normally expressed in percent. The 
slope terms and their numerical equivalents used in this survey 


are— 

Percent 
Level and nearly level__-__--_----------__-----_ 0 to 1 
Very gently sloping__---.______--.----2 ee 1 to 3 
Gently sloping______-.____--___---2 2 ee 8 to 5 
Sloping _-------_-___---__---_ eee 5 to 8 
Strongly sloping..__.----___-__.-----. ~-__---___ 8 to 12 
Moderately steep____--.-----.._-----.__-__-- Le 12 to 20 
Steep --------------- +--+ 20+ 


Soil. A natural three-dimensional body on the earth’s surface that 
supports plants. Soil has properties resulting from the inte- 
grated effects of climate and living matter acting upon parent 
material, as conditioned by relief, over periods of time. 

Structure, soil, The arrangement of primary soil particles into com- 
pound particles or clusters that are separated from adjoining 
aggregates and have properties unlike those of an equal mass 
of unaggregated primary soil particles. The principal forms 
of soil structure are—platy (laminated), prismatic (vertical 
axis of aggregates longer than horizontal), columnar (prisms 
with rounded tops), blocky (angular or subangular), and 
granular, Structureless soils are (1) single grain (each grain 
by itself, as in dune sand) or (2) massive (the particles adher- 
ing together without any regular cleavage, as in many clay- 
pans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the pro- 
file below plow depth. 

Texture, soil. The~relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural classes, in order 
of increasing proportion of fine particles, are sand, loamy sand, 
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam, 
silly clay loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further divided 
by specifying “coarse,” “fine,” or “very fine.” 

Type, soil. A subdivision of a soil series, made on the basis of 
differences in the texture of the surface layer. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 


usda.gov/locator/app. 
Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at htto://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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SOIL ASSOCIATIONS U. S. DEPARTMENT OF AGRICULTURE 


Dennis—Bates—Talihina association: Deep to shallow, SOIL CONSERVATION SERVICE 


very gently sloping to moderately steep, loamy soils on OKLAHOMA AGRICULTURAL EXPERIMENT STATION 


prairie uplands 
Verdigris—Osage association: Deep, level and nearly GENERAL SOIL MAP 
level, loamy and clayey soils on prairie bottom lands HUGHES COUNTY, OKLAHOMA 


Hector—Hartsells association: Very shallow to moderately SCALE IN MILES 


deep, very gently sloping to steep, loamy soils on timbered , ‘5 ; ‘ . i 
uplands tii 


Konawa-—Stidham association: Deep, nearly level to 
sloping, sandy and loamy soils on timbered uplands 


Reinach—Brazos association: Deep, level and nearly level, 


loamy and sandy soils chiefly on prairie bottom lands 
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CONVENTIONAL SIGNS 


| 
WORKS AND STRUCTURES BOUNDARIES SOIL SURVEY DATA SOIL LEGEND 


1 National or state 
Highways and roads The first capital letter is the initial one of the soil name. 


A second capital letter, A, B, C, D, or E, shows the slope. 
Dual 2...) ee ee —— County Soil boundary Most symbols without a slope letter are those of soils or 
land types that are nearly level, but some are for soils or 
land types that have a considerable range of slope. A 
final number, 2 or 3, in the symbol shows that the soil is 
eroded or severely eroded. 


Good motor saci ' Reservation and symbol 
Poor motor ‘ " Land grant Gravel 
Trail aesisiasnibstsaotiniees : Small park, cemetery, airport - Stony, very stony SYMBOL 


Highway markers Land survey division corners .......... Rock outcrops Allowialitend 


Asticna(iakeratate - Chert fragments Bates fine sandy loam, | to 3 percent slopes 
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This map is one of a set compiled in 1967 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, and the Oklahoma Agricultura) Experiment Station 


Land division corners are approximately positioned on this map. 
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This map is one o; a set compiled t) 1967 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, and the Oklahoma Agricultural Experiment Station. 
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This map is one of a set compilea in 1967 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, and the Oklahoma Agricultural Experiment Station 
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This map is one of a set compiled in 1967 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, and the Oklahoma Agricultural Experiment Station 


Land division corners are approximately positioned on this map. 
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This map is one of a set compiled in 1967 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, and the Oklahoma Agricultural Experiment Station 


Land division corners are approximately positioned on this map. 
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This map is one ot a set compiled in 1967 as part of a soil survey by the Soil Conservation Service, United States Department of Agriculture, and the Oklahoma Agricultural Experiment Station 
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GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil series to which the mapping unit belongs. The 
capability units are not discussed separately. For a discussion of the suitability of a given soil for crops and pasture and of the management needed, see 
the discussion of the mapping unit. For a discussion of windbreak and post-lot groups, see pages 28 and 29, Other information is given in tables as follows: 


Engineering uses of the soils, tables 3, 
4, and 5, pages 32 through 41. 


Acreage and extent, table 1, page 5. 
Predicted yields, table 2, page 2h, 


Windbreak Windbreak 
De- Capability and post-lot De- Capability and post-lot 
scribed unit Range site group scribed unit Range site group 
Map on Map on 
symbol Mapping unit page Name symbol Mapping unit page 
Al Alluvial land-------------------------------- 5 Loamy Bottomland 1 HsC2 Hartsells-Hector complex, 2 to 5 percent 
BaB Bates fine sandy loam, 1 to 3 percent Slopes, eroded-----------~--~-------------- le arate 
slopes------------------------------------- 6 Loamy Prairie 2 Hartsells soil----------~--------------- er Sandy. Savannah 
Bac Bates fine sandy loam, 3 to 5 percent Hector soil----------------------------- en tt Shallow Savannah 27 -- 
slopes------------------+--~----~----------- 6 IIIe-2 Loamy Prairie 2 HtE Hector complex, 5 to 30 percent slopes------- 13 Shallow Savannah h 
BaCe Bates fine sandy loam, 3 to 5 percent KoB Konawa fine sandy loam, 1 to 3 percent 
slopes, eroded-----------------------~----- 6 IEIe-6 Loamy Prairie 3 Slopes -------------------------.-+-~------+-- 14 Sandy Savannah 1 
BeB Bates-Collinsville fine sandy loams, 1 to 3 KoC Konawa fine sandy loam, 3 to 5 percent 
percent slopes--------+------------++----~---- 6 | IIe-5 | ------------------ 4 slopes------------------------------------- 14 Sandy Savannah 1 
Bates soil--------------------+-----+---- -- 0 | eeeeee Loamy Prairie -- KoCe Konawa fine sandy loam, 2 to 5 percent 
Collinsville soil----------------------- eer Shallow Prairie -- Slopes, eroded----------------------------- 14h Sandy Savannah 3 
BeC Bates-Collinsville fine sandy loams, 3 to 5 KsD Konawa loamy fine sand, 3 to 8 percent 
percent slopes----------------~------------- 6 | IVe-3 | ------------------ h slopes~----------------------------+-----+-- ih Deep Sand Savannah 3 
Bates soil---~--------------------------- ee ee Loamy Prairie -- KsD3 Konawa loamy fine sand, 3 to 8 percent 
Collinsville soil~---------------------- Shallow Prairie 26 -- slopes, severely eroded-------------------- 14 Deep Sand Savannah 3 
Br Brazos loamy fine sand----------------------- 7 Sandy Bottomland 1 Oc Ochlockonee fine sandy loam----------------~-- 15 Loamy Bottomland 1 
Bk Breaks-Alluvial land complex----------------- 7 | VIe-4 | ------------------ 4 od Oil-waste land------------------------------- 15 4 
Breaks -----~-----------------~----------- ne es Loamy Prairie “- OkKB Okemah-Slickspots complex, 1 to 3 percent 
Alluvial land----+~----------------------- w~- | ------ Loamy Bottomland 27 -- slopes ---------------------- + -e e -- --e- 15 | IITe-1l | ------------------ 3 
Bp Brewer clay loam, ponded--------------------- 8 Heavy Bottomland 27 2 Okemah soil------------------------~---- oe Loamy Prairie -- 
CoD Collinsville soils, 5 to 8 percent slopes---- 8 Shallow Prairie 26 h Slickspots----=------------------+------- -- | wee--- Slickspot ~- 
DnB Dennis loam, 1 to 3 percent slopes----------- 9 Loamy Prairie 26 2 OkBe Okemah-Slickspots complex, 1 to 3 percent 
Dnc Dennis loam, 3 to 5 percent slopes----------- 9 Loamy Prairie 2 slopes, eroded-------------~-----~---~------ 16 | IVe-l | ------------------ 4 
DnC2 Dennis loam, 2 to 5 percent slopes, Okemah soil----------------------------- Loamy Prairie -- 
eroded--------------------+----------------- 9 IITe-6 Loamy Prairie 3 Slickspots------------------------------ a Slickspot 27 -- 
DtE Dougherty-Eufaula complex, 8 to 20 percent Os Osage clay----------------------------------- 16 Heavy Bottomland 27 3 
slopeS------------------------------+------ 10 VIe-5 Deep Sand Savannah 27 3 PaA Parsons silt loam, 0 to 1 percent slopes-~--- 17 Claypan Prairie 26 4 
Er Eroded loamy land---------------------------- 10 VIe-3 Eroded Prairie 26 4 Rf Reinach very fine sandy loam----------------- 17 Loamy Bottomland oT 1 
EvuB Eufaula fine sand, undulating---------------- il IVs-L Deep Sand Savannah 3 Ro Rough stony land--~---------------+--~--------- 18 Savannah Breaks 4 
HaB Hartsells fine sandy loam, 1 to 3 percent StB Stidham loamy fine sand, 0 to 2 percent 
slopeS----+---------~---------------------- 11 TIe-1 Sandy Savannah eT ied slopes-------~------+---------~+--~---+------ 18 Deep Sand Savannah 2 
HaC Hartselils fine sandy loam, 3 to 5 percent TcE Talihina-Collinsville complex, 5. to 20 
slopes---~-----------~---------------------- 12 IIIe-3 Sandy Savannah 2 percent slopes----------------------------- 19 Shallow Prairie 4 
Hace Hartselis fine sandy loam, 3 to 5 percent TkA Taloka silt loam, O to 1 percent slopes-----~- 20 Loamy Prairie 26 2 
Slopes, eroded----------------------------- 12 Sandy Savannah 3 TkKB Taloka silt loam, 1 to 3 percent slopes------ 20 Loamy Prairie 26 2 
HhC Hartsells-Hector fine sandy loams, 2 to 5 VaA Vanoss loam, O to 1 percent slopes----------~ 20 Loamy Prairie 26 1 
percent slopes------------------------~~+--- 12 | IVe-4 | ------------------ 3 VaB  Vanoss loam, 1 to 3 percent slopes----------- 20 Loamy Prairie 26 1 
Hartselts soil-------------------------- a Sandy Savannah -- Va Verdigris clay loam-------------------------- eal Loamy Bottomland 27 L 
Hector soil----------------------------- -- | wenene Shallow Savannah ev -- Vg Verdigris silt loam----~--------------------- él Loamy Bottomland 27 1 
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